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THE GEOGRAPHY OF ROBERT GORDON, 1580-1661, 
AND SIR ROBERT SIBBALD, 1641-1722 


F. V. Emery 


SCOTLAND has a longer tradition in regional eograph than is gen- 
erally realised, while ‘Oxford's contact with Scottis 
back much further than Herbertson. A regional school was firmly estab- 
lished in Scotland in the seventeenth century, and its members were in 
touch with their associates throughout the Britsh Isles. Certainly it is not 
true to say of the most notable of them, Sir Robert Sibbald, that he 
worked “independently and without much or any intercourse” with his 
southern acquaintances.! Their writings deserve more attention from geo- 
graphers; Dr Fraser Darling, for instance, has praised “that observant 
man, Martin Martin”, who described the Western Isles in the closing 
years of the seventeenth century. A study of their method and achieve- 
ment shows the value of two lines of contact from Scotland: firstly, 
a traditional link with the Netherlands, and secondly another with the 
early work of the Royal Society. Of special note in this second direction 
was the influence of the form of natural history developed at Oxford 
by Dr Robert Plot and others. This paper is an attempt to outline the 
part played by Scotsmen in regional geography between 1600 and 1700, 
ical Accounts. 

The background to Sir Robert Sibbald and other writers in the 
sixteen-eighties can be traced through four generations to Saxton, Cam- 
den and their great contemporaries, who added a geographical idiom 
to the renaissance in learning.* As the art of chorography (ie. 
describing a region) extended technique of map-making, men were 
moved by their sense of locality and a zeal for making things known: 
they described their part of the country. The seventeenth century was 
outstanding in this aspect of local geography. At first traditional forms 
of chorography continued to be aay and many new places were 
written about. Then in mid-century there came a radical change of 
emphasis. From about 1650 onwards the experimentalists brought a 
new attitude towards regional studies. Natural conditions were assessed 
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more methodically by such men as Robert Boyle, who encouraged the 
—— observation of a wide range of facts. Exact knowledge of 

is kind was known to be useful in appraising a country’s resources, 
agrarian or mineral, actual or potential. Many founder Fellows of the 
Royal Society gathered data on the physique and quality of places 
overseas and in Britain. In particular their enquiries within the British 
Isles were directed to the natural basis of agriculture and to the raw 
materials for industry. They were thus brought towards the common 
ground then shared with chorography and later with regional geo- 
Braphy. It will be seen from the title of this paper that Robert Gordon's 
ast ten years ran immediately after 1650, and Sir Robert Sibbald’s 
boyhood lay just before that date: their lives can be said to pivot upon 
it. 


Scotland has its own remarkable tradition in cartography and choro- 
graphy. Hector Boetius and John Leslie were among a series of authors 
who described parts of it before a climax was reached at the very end 
of the sixteenth century, when Timothy Pont began his accurate survey. 
Between 1598 and 1605 he drew more than thirty topographical maps 
which were even more detailed than Saxton’s.? He showed the scatt- 
ered rural settlement as comprehensively as do the Ordnance Survey 
maps at 1;63,360. Pont died before finding a publisher and there is 
no readier illustration of the close relations existing between Scotland 
and the Netherlands at that time than the way Pont’s maps eventually 
reached the press at Amsterdam. It was Sir John Scot (1585-1686) who 
found them an editor in Robert Gordon of Straloch and publishers in 
the house of Blaeu. Scot went to Holland in 1639, and of him Johann 
Blaeu said that without notes “he described the shapes of districts, their 

ition, .... the produce of their soil, their cities, rivers and many 
things of this kind. That man seemed to me to be a very Scotland to 
himself”. Robert Gordon was of the same stature, and so too was his 
son James Gordon (1615-1686), who in 1635 helped him to begin their 
work for Scot. They a thirteen years preparing Pont’s manuscripts, 
and writing chorographies to accompany the maps. In 1647 the Blaeus 
were able to publish the first volume of their Atlas Magnus; Scotland 
was included in a volume ring. in 1654, but an enlarged version 
came in the final volume (1662). This Theatrum Scotiae contained most 
of Pont’s and the Gordons’ maps and descriptions, often based upon a 
river-valley as their unit, and showing the islands on eleven ma 
Gordon had known Pont and inherited a set of notes that had been 
made by him as he went through the remoter “a of Scotland — 
chiefly measurements of the distances between places, the heights of 
hills, or the extent of lochs. This material he had used in some of 
his written descriptions, but Gordon's accounts of Lowland counties 
were more substantial and quite his own. _ 

Gordon's depiction of Fifeshire (1654) provides a good example of 
his geographical style. “The greatly famed Ochil mountains are not 
high nor rugged and are almost everywhere cultivable, or suitable for 
cattle in the valleys”. Fife was “most elegantly adorned with 

entlemen’s houses”, but unlike English chorographers he felt that to 
ist them “belongs rather to history than to a chorographical descrip- 
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ROBERT GORDON AND SIR ROBERT SIBBALD 5 
tion”. This explains the happy balance between natural and social 


matter in his writing; his view of the landscape was never exclusively 
that of the antiquary. He was indebted to Scot, for to him “is due 
al] this work of mine.... had he not roused me when slumbering. .. . 
I should never have applied myself to these tasks”. Elsewhere Gordon 
considered Ross-shire in terms that applied to most of the Scottish 
Highlands at the time, stressing the importance of the straths: “The 
river valleys, which here ad in a long tract from the sea to the 
mountains, and those which are in the neighbourhood of the mountains, 
....are all cultivated and populous”. He showed too that he understood 
the relatively favoured nature of Caithness: “the nature of the soil 
along the coast or the courses of rivers. ... is generally low and suitable 
for cultivation.... Everything here is sold at a cheap price”. 

A description of the shires of Aberdeen and Banff — his own part 
of Scotland — appeared in 1662, a reasoned exercise in regional geog- 
raphy, based on his own observation with comparisons from continental 
countries. He stressed the distinction between the interior mountains 
and pastures on the one hand, and lower tracts where “the soil is more 
_ with more arable land. Further, “these shires embrace within 

eir limits various districts and tracts”. Gordon ranged over all of them 
following the rivers not because of convention but because the impor- 
tance of the straths demanded it. In Banffshire he distinguished five 
“Countreys”, and five more in Aberdeen—Strathbogie, Buchan, Formar- 
tine, Garioch, and Mar (Fig. 1). Some of these regional names still 
find their way into atlas maps; for instance, Strathbogie and Formartine 
are marked on Plate 36 in The University Atlas (1937), but the neigh- 
bouring Garioch has dropped out — even — it gives its name to 
a Rural District and Formartine does not. In same paper Gordon 
summarised his views on the scope of chorography: “I was moved to 
write by ties of country and home.. also by a desire to encourage 
others to describe the districts in which were born.... and in 
their writings not to make an elephant of a fly.... The true, full and 
faithful description of our districts remains untouched”. 

Districts were more significant for Gordon than the Scottish coun- 
ties; they were part of the geography of his land. “This country was 
of old divided into certain districts.... of which at the present day 
the traces and names remain, but it would be difficult to determine the 
strict boundaries of all of them”. Thus he considered the Highlands or 
“countries” within the counties. Even when describing Moray, by whic 
he meant the counties of Moray and Nairn, Gordon refers to it both 
as a province and a district, as well as a region “brightened every year 
with forty days of greater clearness than the whole vicinity”. ro- 
graphy to Gordon was the description of districts or countries that 
were expressions of nature and usefulness. It was more realistic and 
geograp ical than most landscape interpretation in England, and intro- 

uced a distinctive phase of regional geography in Scotland. He pro- 
vided a pattern for his son James Gordon of Rothiemay, whose own 
work (e.g. his “ r description” of Aberdeen in its regional setting) 

laces him in the best regional tradition. Such standards also inspired 
his correspondent David Buchanan. 
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This explains the more complete measure of continuity from choro- 
graphy to natural history after 1650 in Scotland. The connection be- 
tween the two is readily illustrated. In 1685 the Oxford Philosphical 
Society wished to correspond with those seeking “the knowledge of 
Nature” in Scotland. The Provost of St Andrews replied: “We love the 
real and experimental philosophy. ... We have not yet any such Society 
as yours.... however there are some amongst us who are industrious 
searchers into the history of Nature”.5 With this in mind we find in 
the following year Charles Gordon, grandson of Gordon of Straloch, 
carrying a letter of introduction to Dr Robert Plot at Oxford. Plot, the 
first Keeper of the Ashmolean Museum, personifies the link between 
natural history and regional studies. His Natural History of Oxfordshire 
(1677) and Natural History of Staffordshire (1686) served as models 
for others. In this letter the young Gordon's grandfather was called 
“one of the most worthy and learned Gentlemen of our Nation, the 
Author of Theatrum Scotiae in Blaeu’s Great Atlas”. Plot was asked to 
take Charles Gordon to the Philosophical Society's meetings, for his 
curiosity had taken him to “some of the English Plantations in America, 
where has been for some time, and now he resolves to reside for 
some time at Oxford and to improve himself in Natural Philosophy”. 
Gordon's work and Plot's were thus brought together. 

At that same time in Scotland his father — Gordon had merged 
the earlier chorography and current natural history by giving all his 
papers to Dr (later Sir) Robert Sibbald. Sibbald (1641-1722) studied 
medicine at Leyden, where one of his teachers was Christian Marcgraf, 
“brother to him who wrott the naturall history of Brasile”. This man, 
Georg Marcgraf of Leibstadt (1640-44) was one of the naturalists 
taken to Dutch Brazil in 1637 by the Governor, Johan Maurits. His 
work, which was unrivalled until Humboldt’s two centuries later, ap- 

as Historia Naturalis Brasiliae (1648), and depicted the geo- 

graphy of Pernambuco, its flora, fauna, the economy and culture of its 
Amerindians; its daily records of rainfall and winds are probably the 
earliest official weather figures. Clearly then there was every chance 
for the young Scotsman (who had resolved “to goe abroad. ... and see 
the world and know men”) to hear of the regional work that proved so 
rewarding for natural historians. He travelled over much of Holland 
and into France, staying at Paris and Angers. Five years after his return 
to Edinburgh, in 1667, Sibbald renewed his friendship with another 

hysician, Sir Andrew Balfour. “I came by conversation with him to 

ow the best writers on natural history. I had.... a designe to informe 
myself of the naturall history this country could affoord”.® Sibbald’s 
interest lay in medical botany; he planned the Royal Botanic Garden 
at Edinburgh and in 1685 (three years after he was knighted) became 
first Professor of Medicine at the University. From the geographical 
standpoint his friendship from 1678 with the Earl of Perth was ve 
fruitful. The Earl encouraged Sibbald to widen his study of the “natu 
products” of Scotland to include “an exact ———- description of 
it.... his Majestie gave me a patent to be his geographer for the king- 
dome of Scotland. ... and to publish the naturall history of ye Country 
and the geographicall description”. 
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(1682) an Advertisement and a set of 
“General Queries to which Answers are desired”.™ Most natural his- 
torians at that time supplemented their fieldwork with printed pe es 
of queries sent out hopefully to all parts of their country. Sibbald’s 
opening question was typical: “What the Nature of the Country or place? 
and what the chief products?” But he made no provision for data about 
the land and its use, mentioning only trade and manufacture in the 
towns. He required first of all a statistical picture of Scottish institutions. 
His Nuntius (1683) explained the order of his projected work and his 
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Fig. 1. The ‘Countreys’ of Aberdeenshire and Banffshire, described by Robert 
Gordon in Blaeu’s Atlas (1662). In his comparative survey of these “various districts 
and tracts”, Gordon distinguished them according to their population, “the nature 
of the soil”, and their economy. They qualify as functional! based on the 
pattern of river-valleys. Gordon admitted that the boundaries of some “parts with 
distinctive names” were uncertain, bat he tried to show them on his maps. 


sources, which included Cluverius and Varenius as well as the Classical 
geographers. A translation of Sibbald’s statement of his view of peogre. 

y runs as follows: “Geography is among those noble Sciences cultivated 
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and a great deal of usefulness springs from it. For through it we place 
before our eyes those things which are farthest away.... But it is an 
unpardonable crime to be ignorant of the counties and towns of one’s 
native land.... the customs and modes of living to be found in each 
Region, in which things it excells, and how certain Regions differ from 
others”. 

His first volume was published in 1684 as Scotia Illustrata, sive 
Prodromus Historiae Naturalis.* Like contemporary works in England 
and abroad it followed the natural order of air, water, land and ple, 
but was limited in its description of the land — the most pedie-aen: 
graphical element. At that stage, however, Sibbald was clarifying his 
aims. When asked to write a Natural History of Scotland, he said, he 
copied Pliny in recording whatever he observed in travelling through 
the countryside. But he included things from other authors, “ Roman © 
on the nature of the region.... And since Kircher’s Subterranean World 
was in great repute, as was Varenius’s General Geography edited by 
Isaac Newton, wherein the general characteristics of the earth are set 
forth. I have inserted many things from them”. ® In fairness to Sibbald 
it must be remembered that there was to have been a second volume, 
The Description of Ancient and Modern Scotland, with a Scottish Atlas, 
containing all the material he had received from both James Gordon 
and his own correspondents. He employed a cartographer, John Adair, 
who between 1682 and 1683 drew a dozen maps of finest quality, 
— maps and others of a regional character, such as Strath Devon 
and the districts between the Ochils and the Forth.!° Sibbald unfor- 
tunately failed to get the money to print his second book, though he 
assembled all the material and noted in 1695 “the work goeth on”. 

Despite a reference in the first volume of the Scottish Geographical 
Magazine to “the marvellous and many-sided labours of Sir Robert 
Sibbald” he, 11 like Gordon, has been scarcely noticed. His g: phical 
works show that he shared the traditional and the new modes in re- 

ional description: his account of Fife and Kinross (a countryside he 
aia thoroughly), though planned like the older chorographies, included 
a natural division and added to Robert Gordon's description (1654). '* 
Sibbald’s reputation as a geographer, however, really rests on the 
amount of geographical material he collected from other men. One of 
his best correspondents was Andrew Symson, minister and printer, 
whose “full account of risers i was completed in 1684 after receiving 
Sibbald’s Queries and enlarged later. '* Symson had read Peter Heylyn 
and John Evelyn, knew the maps of S and Blaeu, and wrote in a 
clear descriptive style for the Scottish Atlas. He was an observant coun- 
tryman, interested in the means by which people lived off the land; 
unlike so many of his counterparts in England, he did not specialise 
in pure natural history (“I pretend no great skill in Ichthnology”) or in 
antiquities. His “whole tract of ground of Galloway” embraced the shires 
of Wigtown and Kirkcudbright. Here he depicted three natural units 
persisting in the present-day land use pattern of Wigtown: the Moor 
inland was noted only for its fine wool; a western coastal tract, the 
Rhinns, had level sandy soils; and the Machairs were “white ground” 
with arable fields on thin gravel and coastal clay. Symson went beyond 
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Fig. 2. The regional response to Sir Robert Sibbald’s project for a Description of 
Ancient and Modern Scotland and Scottish Atlas, 1682. With the exception of 
island-groups and certain regions, which are named, the map shows the Scottish 
counties. 

the scope of Sibbald’s first query to explain the distinctiveness of Gall- 
oway in its climate and cropping, “from my own knowledge and obser- 
vation, or from what information I have gathered from others”. 
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Carrick in southern Ayrshire was another “country” described for 
Sibbald. Its component parishes were first of all given their geographical 
context: “Carrick is very balanced with moor and dale, for the one part 
that abounds with corn supplies the other place, which is for pasturage, 
with bread, as they furnish them again with beef”. Sibbald learned too 
of the countries within a Border county, Berwickshire; his correspon- 
dent described its three natural divisions—Lauderale, ‘Lammarmoor’, 
and the Merse. The touchstone for regions in Scotland then was a local 
association of lowland with upland. This cohesion was expressed in 
terms of division within a county (e.g. the coastal levels and interior 
Moors of Galloway, the river vale of the Merse and Lammermuir), or 
as larger divisions like Carrick, with its “very balance with moor and 
dale”. Another instance f a two-fold contrast of this kind came from 
Tweeddale, the southern half of Peeblesshire: a country whose “lower 
‘and more fertile places supply the barren and moorish”. Most of Sib- 
bald’s corre ents were men from the more accessible parts of 
southern and central Scotland, but he did receive a first-hand sketch 
of the ‘intowns’ and outfields of the Buchan coastlands. This writer 
regarded soil factors and farming practice in a manner very similar to 
that of the Royal Society’s experimenters in England. There were other 
descriptions, too, from Caithness, Teviotdale, Selkirk, Renfrew and 
Forfar, together with several of the Isles — Lewis, Iona, Tiree, Hirta and 
Rona. Their distribution is shown on Figure 2. 

Special mention must be made here of Martin Martin and his place 
in the progress of regional writing. In 1697 the Welsh natural historian 
Edward Lhwyd was referred to Sibbald’s Scotia Illustrata and offered 
an introduction to its author. Lhwyd had embarked on field work that 
took him through Highland Britain and to Brittany. Dissatisfied with 
replies to his Queries for some Scottish parishes, he returned them to 
their contributor, who promised: “it shall be abundantly made up by 
an Ingenious Gentleman who is lately come to this place, and in the 
opinion of the Royal Society can contribute very much to your under- 
taking. His name is Mr Martin Martin”.1* According to a letter that 
Martin wrote from London, Lhwyd sent him the ries, asking him 
“to gather an account of the various dialects in the Irish language”. 
Martin was able to do so; he was born in the Western Isles, on Skye, 
and lived there as Governor to the Laird of Macdonald. Well-educated 
and widely travelled, his “natural Curiosity to survey the Isles of Scot- 
land more exactly than any other” was fostered by the Royal Society. 
His first publication, on St Kilda, explained the two motives that led 
later to his main work. He championed the study of regions in Britain 
rather than distant parts: “If we hear a Description of some remote 
Corner in the Indies Cried in our Streets we conclude we may have 
some Divertisement in Reading it; when there are a Thousand things 
nearer to engage our thoughts’.15 The Scottish islands were indeed 
little known; Lhwyd wrote of the Hebrides that their neigbours seem- 
ed to have less commerce with them than with either of the Indies: 
“They are nothing so barbarous as the Lowlanders and English com- 
monly represent them”. 

Martin was also critical of earlier accounts of the Isles. Determined 


ROBERT GORDON AND SIR ROBERT SIBBALD il 


on personal viewing he sailed to St Kilda and wrote a lively word-picture 
of the place and its caschrom-using farmers. He was then encouraged 
to spend the next few years studying all the Isles, and printed the re- 
sults in his main work, A er of the Western Islands of Scotland, 
with a New Map of the Whole (1703). He again criticised travellers 
abroad returning “only loaded with superficial Knowledge as the bare 
names of Curious Paintings, New Dishes, Painted Beuties”. He dismissed 
those earlier writers who had not ventured to see for themselves; of 
—— who had the best informant in Donald Monro, he thought that 

e designed the History and not the Geography of his Country, and 
therefore in him it was with pres 
Martin stated the changed outlook of 1700: “since Boetius there’s a great 
7 in the Humour of the World. Natural and Experimental Phi- 
losophy has been much improved, and therefore Descriptions of Coun- 
tries without the Natural History of them are now justly reckoned to be 
defective”. He himself therefore took special interest in climate, soil, 
and the produce of land and sea; his detailed geography is outstandingly 
valuable both as a model in method and as an exact source. 

The same is true of his “Description of Skye”, written for Sibbald.1¢ 
It has the style of Plot and of the better natural historians of English 
counties. Of all the Scottish geographers Martin was closest to the 
standards set by the Royal Society. In general terms, however, there was 
a considerable measure of contact between natural historians in the 
four countries. The Scottish writers illustrate this very well. Sibbald 
was held in esteem by William Nicolson of Carlisle, who was workin 
on the northern counties of England and who visited him at Edinburgh 
in 1699; he loaned books to and corresponded with Thomas Molyneux 
of Dublin, who with his brother considered a Natural History of Ireland; 
and le bluntly commanded the Welshmann, Lhwyd, “Sir, acquaint me 
what is publisht relating to Naturall History”. 17 Robert Gordon and Sir 
Robert Sibbald represent two phases in Scottish regional study — those 
of the chorographer and the natural historian — but theirs was not the 
only contribution to serve as a preface to the Statistical Accounts. In 
the seventeen-twenties Sibbald was succeeded in turn by new projects 
for the description of Scotland. 


1 Crawford, O. G. S., Archaeology in the Field, 1953, p. 24. 
2 Taylor, E. G. R., Late Tudor end Early Stuart Geography, 1934, (see 
Cha IV). 
8 Gash, Cc. G., The First Topographical Survey of Scotland, S.C.M., 1901, 
17 (8), p. 408. 
ye Pn and Observations of divers parts of the Highlands and Isles of 
Scotland’, in Geozraphical Collections relating to Scoiland, edited by Sir Arthur 
Mitchell, 1907, Vol. Il, pp. 509-578. The three volumes of this edition are referred 
to hereafter as G. Coll. Scot. However, in order to save space, it has been found 
necessary to omit references for the quotations that occur in the next three 
paragraphs ; all are from Vol. II of G. Coll. Scot. 
5 Gunther, R. T., Dr Plot and the Correspondence of the Philosophical Society 
of Oxford, 1939, p. 251. 
® Hett, F. Paget, (editor), The Memoirs of Sir Robert Sibbald, 1932, p. 64. 
7 ‘An Advertisement and General Queries for the Description of Scotland 
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by Sir Robert Sibbald, M. D., His Majesty’s Geographer for Scotland’, Bannatyne 
Miscellany, 3, 1855, p. 369. 

8 The full title can be translated as Scotland Illustrated, or an Introduction 
to its Natural History; in which are accurately set forth the nature of the 
region, the character and customs of its inhabitants, its diseases and ways of 
curing them, and the medicines native to the country. 

® Vindiciae Scotiae Illustratae, 1710, p. 5. Athanasius Kircher’s Mundus Sub- 
terraneus was published at Amsterdam in 1655, with a third enlarged edition 
in 1678. On Kircher’s contribution to the theory of river basins see J. N. L. Baker. 
‘Geography and its History’, Presidential Address to Section E, Bristol Meeting 
of the British Association, Advancement of Science, 1955, 12 (46), p. 190. 

10 Inglis, H. R. C., John Adair: an early map-maker and his work, S.G.M., 
bm 34 vm Hat 60 ; The Early Maps of Scotland, 2nd. ed., 1936 ; Taylor, E. G. R., 

tical Practitioners of Tudor and Stuart England, 1954, p. 279. 

M1 wat Webelos, H. A., What has been done for the Geography of Scotland, and 
what remains to be done, S.G.M., 1885, I, p. 489. 

12 The History, Ancient and Modern, of | the Sheriffdoms of Fife and Kinross, 
with the Descriptions of both, and of the Firths of Forth and Tay, and the 
Islands, 1710. A similar work was his History, Ancient and Modern, of the Sheriff- 
doms of Linlithgow and Stirling, 1710. 

18 “A Large Description of Galloway’, G. Coll. Scot., Il, p. 51. Again, it has 
been found necessary to omit references for quotations that occur in the next 
paragraph, but they are all from Vol. II or III of G. Coll. Scot. 

* MS. Ashmole 1816 (Bodleian Library, Oxford), fo. 281: 21 February 
1698, from John MacQueen, a close friend of Sibbald’s. See also Emery, F.V., 
Martin Martin (?1660-1719), Naturalist, Notes and Queries, forthcoming. 

15 A Late Voyage to St Kilda, the Remotest of all the Hebrides, with a 
History of the Island, Natural, Moral, and Topographical, 1698. 

16 “A description of Skye’, G. Coll. Scot., Il, p. 51. 

17 MS. Ashmole 1816, ff 508, 364; MS. Ashmole 1817a, fo. 458, from Edin- 


burgh, February 1702. 


The author wishes to thank Dr J. M. Houston for his kind help in the course 
of preparing this paper. 


NEWBIGIN PRIZE : REVISION 


The Council of the Royal Scottish Geographical Society announce that: as from 
1958, instead of a bronze medal and prize of £5. 5s, the prize offered for the 
Newbigin Prize should be £20 for the best essay, not exceeding 7,000 words on 
any subject relating to Scotland, suitable for publication in the Scottish 
Geographical Magazine. oo, copies of essays for the prize should be submitted 
to The Secretary, _ Royal Scottish Geographical oY Synod Hall, Castle 
Terrace, soy rll than Ist of September, 1 
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THE vast island continent of Greenland is not completely covered by 
the freezing wilderness of ice desert of popular imagination. Fring- 
ing the great thousands-of-feet-thick central ice cap are three main 
ice-free areas. In the South-Western area — still well outside the Arctic 
Circle — live all but a very small percentage of Greenland’s twenty-two 
thousand inhabitants, deriving their livelihood mainly from fishing 
which, with the northward migration in the past decade or two of the 
cod in particular, has become of very great importance. The economy 
of the South-Western area is, however, not entirely undiversified: sheep 
farming, hunting and trapping, and a certain amount of cryolite mining 
are also carried on. 

In the far north, lying closer to the North Pole than any other land 
in the Arctic, is the second of these ice-free areas — the Northern Coast- 
lands. To the world of the present day, this area is uninhabitable except 
under extremely artificial and uneconomic conditions, and is unpro- 
ductive even to the trapper. 

The third area, and the one with which this article deals, is the 
Fjord — of the east coast, split into great islands and peninsulas 
by a winding complex of wide, Meee 5 and steep-sided inlets. human 

aphy of the area is inte iate to the other two; for while it 
is both habitable and productive, settlement is not permanently estab- 
lished, the extremely small population being for the most part transient, 
and production is Zuiiined ts the variable output of the trapping of 
f animals, and to one lead-zinc mine with apparently limited 
reserves. Settlement is localised in four nuclei; the artificially established 
and maintained Eskimo village of Scoresby Sund, the scattered huts 
of the Norwegian trappers, central — and control station of 
the East Greenland Geological Survey at Ella @, and the largest, the 
150-strong mining community of Mesters Vig. 

The question which arises from this basic comparison of the three 
regions is how the Fjord Region can become like the South-Western 
area, able to support a permanent population. Under modern conditions 
of rapid and increasingly easy world transportation, the pioneer com- 
munity need not strive towards self-sufficiency to anything like the 
same degree as was necessary in the past. It must, however, produce 
economically a basic com wes | which is in demand in world markets, 
and is exchangeable for the food and other materials which it needs. The 
present activity in the Fjord Region therefore, is almost entirely directed 
towards the search for and the development of such a basic commodity. 
The position of the region on the Earth’s surface will give a first 
indication of its potentialities. Mesters Vig community lies at latitude 
72 degrees North and longitude 24 degrees West. This position can be 
more easily visualised by a comparison with the opposite side of the 
North Atlantic Ocean. , the capital of Norway, lies in the same 
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latitude as Kap Farvel, the southernmost point of Greenland. Norway 
is a very elongated country whose northern parts seem very remote 
to the inhabitants of Oslo. Yet Mesters Vig community lies one degree 
of latitude farther north than the famous Nord Kap, and Mesters Vig 
is only the mid-point of Greenland’s east coast. Norway has the advan- 
tages of the influence of the North Atlantic Drift to moderate its winter 
temperatures, while the Fjord Region is handicapped by the presence 
of the cold East Greenland Current, flowing southwards the Arctic 
Ocean and carrying with it a mass of pack-ice. The presence of this 
ice for all but a few weeks in the year effectively rules out the pos- 
sibility of fishing bases being established in the area. Agriculture must 
also be ruled out as a basis of economic stability, because, lacking the 
mild on-shore winds which prevail along the Norwegian coast, the 
summer precipitation is insufficient and the growing season is very short. 

It is, then, on the potential mineral resources of the parent rocks 
of the area that the possibility of a permanent population depends. 
Permanency of settlement can only be achieved through the discovery 
and the exploitation of mineral deposits of a sufficient size and value 
to enter into the arena of world trade. Mineral exploration and exploi- 
tation are therefore the two major themes in the human geography 
of the Fjord Region and this article will describe some of the ways in 
which both these aspects of economic activity are influenced by the 
characteristics of the geographical environment in which they are 
carried on. 

For the full understanding of the exploration and exploitation of 
the present and of the future, some notice must be taken of the explo- 
rations of the past and of the information about the area which ‘the 
revealed. Three periods of exploration are isable — the nineteen 
century, 1 and post-1945.1 The ice-barrier discouraged any 
earlier exploratory work, though it is known that the Dutch whalers 
made occasional landings in the short summer season. But the records 
are more concerned with disastrous shipwrecks and crews marooned on 
an inhospitable coast than with any survey of the land. Thus it was 
not until 1820 that any organised examination of the area took place. 
In that year, the Scoresbys, whalers with a scientific curiosity, penetra- 
ted some sixty miles into the sound which bears their name, and 
extended their mapping of the coastline far to the north of it, though 
working from wats the barrier of ice. A start had been made, and 
in 1823 the professional scientists arrived, with the primary 2 
of measuring the force of gravity in these northern latitudes. This 
British expedition, led by Clavering, is commemorated in the name 
Pendulum @ at their base, and in Clavering @, for an incidental activity 
was the charting of that island and the surrounding coasts of the main- 
land. Physics, zoology, and botany were respectively the interests of the 
following three expeditions: the Germans under Koldewey in 1869, the 
Danes under Ryder in 1891, and the Swedes under Nathorst in 1899. 
In addition to their main scientific investigations, these four expeditions 
charted the fjords through which they passed, and as a result of their 
work, a complete outline was obtained of the extent and intricacy of 
the fjord penetration and of the land free from the ice cap which 
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reaches right to the coast to the north and to the south of the Fjord 
Region. 

The details were filled in by the tions of the next exploratory 
phase — details of the configuration of the land, its structure, and its 
surficial nature. The British have participated in this phase in the 
pr oo East Greenland itions which, in traditional manner, 
combined surveying and scientific investigation with mountain climbing, 

ievi the ascent of the highest peak in the FJord Region, Petr 
manns Bjaerg (9,650 feet). 2 e United States of America has par- 
ticipated through the voyages of Louise A. Boyd, which produced a 
considerable volume of information ogeny on the hydrography of 
- fjords. But by far be! oe wor mar done by the Danes and 

Norwegians, stimula ir riv or possession of the area. 
The Norwegians founded the ne of weclonwehgion stations, and still 
retain the operation of one of them, while the Danes concentrated on 
surveying and geological work.* The expeditions of all the four na- 
tionalities have yaar an accumulation of ree — geological, 
eomorphological, topographical, glaciological, meteorological, botani- 
cal and not which gives a very clear 

e of the conditions encountered in the Fjord Region. 

The historical review is brought up to date by the post-1945 period, 
which begins with the of the Ceological Survey 
under the direction of Dr Lauge Koch. Detailed surveys were begun 
of icularly interesting areas on the basis of the knowledge previ- 
ously gained of the outline of the geology of the Fjord Region.* In 
1949 Survey made the important discovery of the -zine vein 
in the Store Blydal valley west of the Mesters Vig bay on the south 
shore of Kong Oscars Fjord. This vein was proved workable and the 
community was set up. It consists of a harbour on the fjord shore, an 
airfield and the mining village eight miles up the valley at an altitude 
of about 1,000 feet above the fjord and lying at the foot of the Bly- 
klippen hillside into which the mine has been cut. The mining company, 
Nordisk Mineselskab, A/s, of Copenhagen, has been formed from 
Danish, Swedish, and Canadian interests, with a majority —— 
— by the Danish Government. Its concession covers all the Fj 


but the following account is concentrated on the immediate Mesters 
Vig hinterland as it is known personally to the authors. But since the 
Fjord Region displays an ee in its features in a north- 
south direction, description may be taken as typical of the whole 
area. The basic consideration must be the geology, but since in this 
area the character of the land surface reflects the geology so closely, 
the two may be discussed together and their influence on mineral ex- 
ploration and exploitation pointed out. 


north of Clavering @. It is thus the Mesters Vig company which has a 

the sole right to prospect for the mineral wealth which may be located ss 
within this vast area, and the annual prospecting programme is an - 
— part of the Company’s activities. 
Physical background of the whole Fjord Region can be de- ee 
scribed from the discoveries and reports of these various expeditions, = 

a 
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The fundamental division of the Fjord Region occurs along the 
structural line of the major Post-Devonian Main Fault (Figs 1 and 2). 
Except in the far north, this fault separates the coastal belt in the east 
of Post-Devonian rocks — for the most sandstones, conglomerates 
and shales — from the inland area to the west where there are to be 
found rocks of only Devonian and older =_— — the pre-Devonian 
sedimentary and crystalline rocks, many of which are associated with 
the Caledonian orogenesis. In the area between Kong Oscars Fjord 
and Scoresby Sund, this fault separates the old crystalline rocks of the 
Staunings Alper from the narrow strip of Carboniferous sediments and 
the belt of Permian to Cretaceous rocks stretching east to the coastal 
crystalline block of Liverpool Land. 

Interrupting the uniformity of the sedimentary rocks are three geo- 
logical features of considerable importance to mineralogist. First, 
there are the small plutonic intrusions of crystalline rocks. Their age is 
not yet accurately determined, but two sets can be distinguished, one 
in the north occurring on both sides of the Post-Devonian Main Fault, 
the second in a crescent of syenitic masses from the Werner Mountains, 
south of Mesters Vig, northwards along the seaward extremities of the 
land blocks. Second, there are other important intrusions in the form 
of dykes and sills, which, being of more resistant material than the 
sedimentaries, stand out as prominent features of the landscape. Third, 
there are many minor faults cutting through the sedimentary rocks. In 
the Mesters Vig region these have proved to be of considerable import- 
ance as at some points they contain the veins of quartz carrying the 
ores of copper, lead, and zinc which directed the attention of the 
geologists to this area. 

The geological line of the Main Fault marks also a striking topo- 
graphical and scenic boundary. The configuration of the land developed 
on the sedimentary rocks is one of wide, regularly U-shaped, flat-floored 
valleys whose rivers have widely braided, stony beds where the depth 
of water rarely exceeds one or two feet during the all-important summer 
season. Away from the rivers, the valley sides slope at first — and 
then more steeply, becoming in some cases quite cliff-like. The moun- 
tain tops are gently rounded where they are not narrowed to ridges 
by the proximity of two valleys. The intense mechanical weathering 
which prevails in these Arctic latitudes has given rise on the lower, 
gentler slopes to a soil cover which is often over three feet in depth. 
This soil exhibits features of periglaciation. Though the land is some- 
times flat enough for polygonal patterning, soil creep and solifluction pro- 
cesses are more active, especially when rainfall adds to the moisture 
already present from the summer melting of the upper oe of the perma- 
frost layer. Narrow, rocky ravines have been cut - Bape streams 
issuing from overhanging valleys, and gullying of very regular 
arid erosion is a characteristic feature of mountain truncated 
to a cliff-face by the glaciers. The glaciers which over-deepened these 
valleys have shrunk until now only snowbanks mark their sources, 
or they have retreated beyond the region of the sedimentary rocks. The 
stratification of the rock can often be seen where the alternation of 
hard and soft beds leads to a sequence of terrace flats and slopes on 
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Fig.I. Generalised geology of the Fjord Region of East Greenland. 


| 
\ NE ) 
| 
S 


18 SCOTTISH GEOGRAPHICAL MAGAZINE 


the mountain side, and from this of the structure is derived 
the general picture that, over ve e areas, the sedimentary rocks 
lie a horizontally, with in detail, a very gentle folding forming 
synclines and anticlines. 

The scenery on the crystalline rocks presents a great contrast. It is 
truly alpine, with sharp, serrated ridges, turreted mountains, and deep- 
cut, narrow valleys whose sides are scarred by branching ravines with 
— screes fanning out below them. Many of these gullies are snow- 
illed all year round, and all the valleys are occupied by slow-movin 
glaciers. The rock of the valley sides is so intensely weathered an 
shattered by the action of frost that it tumbles at a touch to the screes 
below. The mountain peaks, rising thousands of feet above the valley 
floors, are pyramidal in shape, being formed at the points where three 
or four sharp-edged arétes, va | the valleys and surrounding the 
corries at their head, combine in a butressed mass of rock. 

An outlier of this type of scenery in the Mesters Vig — is the 
massif of the Werner Mountains. A number of the small plutonic in- 
trusions and their associated metamorphism have created an area of 
those hard crystalline rocks in which the alpine cer 5 is best devel- 
oped. Though in general the massif is not very much higher than the 
surrounding sedimentary rock mountains, (on the average 5,000 feet 
as oppo to 3,500 feet for those round Store a rg it is because 
of its intensely dissected scenery, and because of the deep, glacier- 
filled valleys and the high corrie collecting grounds that this part stands 
out as a prominent lan — region. 

Despite the modern techniques used in the search for mineral de- 
posits, the detailed investigation of an area still requires the close 
examination of the rock which the prospector can only complete by a 
traverse on foot. The contrast in geological character, then, between 
the two areas is strikingly brought home by the contrast in the diffi- 
culty of journeying over them. In the areas of young sedimentary rocks, 
where the slopes are gentle and the soil relatively deep, there grows 
a surprisingly thick and varied vegetation cover, comparable in many 
respects to that found on many of the higher Scottish moors. The 
dominant plant is a ‘ype of heather, but it has to compete for growing 
space with the dwarf willow and the blaeberry. Also present in abun- 
yen are the dwarf birch, especially on the south-facing slopes, and 
a variety of small flowering plants and grasses rising above a covering 
of mosses and lichens. The whole plant association forms a blanket 
that may be nine to twelve inches thick. Where the soil cover is not 
so deep, and where there are many boulders lying on the surface, ie. 
where the slopes are much rae the plant life is not nearly so well 
developed, due very largely to the instability of the soil mass under the 
influence of soil creep and solifluction. Foot traverses over such ground 
are relatively easy, though the steeper slopes tend to be unstable after 
heavy rain or in the spring and early summer when the soil is water- 
logged. In the areas of stalline rocks, the character of the land sur- 
face is quite different. All the valley floors are glacier covered. In the 
main, these glaciers appear to be mppnediing stagnation and are slow 
moving, and as a t, crevasses are so infrequent that the glaciers 
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provide excellent highways. Where the ice mass is subjected to pres- 
sure by a bend in the valley or a major irregularity in its floor, cre- 
vasses do appear, however, and may provide a serious obstacle to the 
prospector on foot. Similarly, streams flowing over the surface of the 
glacier and at its edge between the ice and the lateral moraine, often 
= for themselves deep gorges in the ice impassable except at a very 
ew points. 

valley sides of these areas are, in their upper parts, very steep 
rock cliffs, in which gullies separate ridges and towers in unceasing 
alternation. At the foot of each gully spreads out a scree with man 
large jagged boulders round its base. Below the line of screes is a es | 
of moraine leading down to the glacier surface itself. This lateral 
moraine is in many instances merely a protective covering of rock, 
gravel and sand over a solid mass of ice, and when the heat of the 
summer sun penetrates the blanket, the water from the melting ice 
washes the material downwards to the glacier margin. So, with the 
loose pieces split from the solid rock of the cliffs lying in a state of 
extreme instability, the screes below lying just at their angle of rest 
(measured at 45 to 55 degrees) and the slipping, sliding mass of the 
morainic debris, the valley sides above the glaciers present by far 
the most difficult country to be dealt with by the prospector. 

To complete the picture of the environment with which the pros- 
pector must contend, some mention must be made of the weather con- 
ditions. The experience of only two months is no basis for attempting 
a meteorological summary, but one or two outstanding facts can be 
noted. Firstly the seasons: Spring comes in June, and by mid-July most 
of the snow has melted away and the plants come to flower. second 
half of July is summertime, and August is autumn, for then the leaves 
of the plants change their colour and the seeds ripen and scatter. By 
the beginning of September, winter approaches, and after a week or 
ten days there is a snow-cover reaching down to sea-level. Winter then 
lasts for nearly nine months, — which snow may drift to ten or 
twelve feet. Snow showers are liable to occur, however, at any time 
during the other three seasons, days of snow being as frequent as days 
of rain. In 1955, in a period of two months from mid-July to mid- 
September, we recorded nine days with rain, eight, days with snow, 
ca four days with both. Between the spells of weather, condit- 
ions are extraordinarily fine. Clear blue skies allow the full effect of 
the sun’s heat to be felt, and temperatures are ideal for outdoor work. 
High winds are gre, Bence se and apart from the few days 
of very stormy weather, calms predominate. In fact, the fog which forms 
over the fjords may hang round the valley mouth for several days 
through lack of a dopmaeg wind, interfering seriously with air com- 
munications. 

It is under such conditions, then, that mineral prospecting and 
development must be carried out. Since the known reserves are not 
large, exploration for new deposits is a vital part of the Company's 
work, during the two summer months prospecting parties are sent 
out from the mining camp. In 1954, a prospecting 
known lead showings in fault quartz veins between erner Moun- 


a 
' 
2 
« 
ye 
> 


SCOTTISH GEOGRAPHICAL MAGAZINE 


PETERMANNS 


Approximate Limits of ice-caps 


NOROVEST 


‘ 


SCORESBY SUNOD 


20 
° 
: HANNON @ 
i 
? 
‘ 
tig 
nedorg 
Ring 
- 
SN 
HOLD 
with 
é 
} HOPE 
‘ 
4 
rues 
Elie 
Nj 
SEA 
4 «xe 
OSCAR 
STAUNING 
ALPER 
\.. 
Flee 
i; 
LIVERPOOL 
oo 
LANO 
LAND 
4 
yeund 
2 
: Fig.2 The Fjord Region of East Greenland. 
AN 


A NEW EAST GREENLAND COMMUNITY 21 


tains and Blyklippen. In 1955, the area south of the Werner Mountains, 
along the Schuchert Valley, the intrusions of the Werner Mountains 
themselves, and the eastern end of Traill @ were investigated. In as- 
sociation with a quartz vein in the Schuchert Valley, es | lead 
showings were discovered, while in the Werner Mountains molybdenum 
and wolfram were found in ——. concentrations. The exact 
prospecting areas have been chosen mainly as a result of indications 
provided by the East Greenland Geological Survey, and in 1956, the 
search was again based on information provided by their investigations 
in the islands north of Kong Oscars Fjord and in Hudson , west 
of 
e particular party with which we were concerned in the 1955 
season sme pote in the Werner Mountains and their vicinity from 
four different camps. The party was small, consisting of an English 
geologist as leader, two Scottish geographers, a professional Swiss al- 
inist, and a Danish school-teacher as cook and general assistant. Travel 
into the area, the shifting of camps and the bringing in of supplies were 
carried out by helicopters based at the airfield, and these machines 
were also used extensively in the day-to-day prospecting. 

In carrying out this prospecting, the influence of location, terrain 
and climate were at all times striking. Because of the shortness of the 
season in which the rocks are not buried in snow, the greatest possible 
speed consistent with adequate examination of the area is the prime 
ong = A A very great saving in time can be achieved in such a rough 
and difficult country by the use of helicopters, and the Company had 
leased two from a Swedish firm, @stermans Aero, to help with pros- 
pecting in the more remote districts. An excellent idea of the saving 
in time which can in this way be effected is gained by comparing the 
times required to make the journey over the mountains from Sortebjerg 
to Malmbjerg. (See Figs 1 and 3). On foot, with a full pack, two days are 
needed for the — of the glaciers and moraines. By helicopter, 
the same journey is made in half an hour. 

Since the helicopter is such an expensive prospecting tool, however, 
the entire programme must be stinieel so that the 1 fullest possible 
use is at all times made of the machines. Even when helicopters are 
used, however, the character of the terrain has a very important influ- 
ence on the prospecting techniques to be used, and here again the 
contrast between the landscapes of the crystalline and of the oy wmf 
rocks on either side of the Main Fault was very obvious. In the crystall- 
ine area the absence of a vegetation cover made reconnaissance pros- 
— from the helicopter a rapid and fairly simple matter. Geological 

eatures which are likely to have associated mineral deposits, e.g. faults, 
major dykes and quartz veins, could generally be picked out easily from 
the air, and if the machine could land nearby, feature in question 
could at once be checked in detail and samples taken by the oc yen 
Similarly, any large areas of bright colouring on the bare -faces 
due to mineral oxidation could be easily seen from the air and the sig- 
nificance of such areas could also be checked at once if there was a 
suitable landing site. In the sedimentary areas, on the other hand, 
where a continuous soil and vegetation cover is found, details of the 
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Fig.3 Mesters Vig and Werner Bjerge ; stippling denotes glaciers. 
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petro and structure are usually less clear and prospecting from 
the air a less practicable proposition. In such areas, therefore, 
the réle of the foot traverse becomes more important. To be economic 
in such a remote area, however, a mineral deposit must be really large, 
and it is considered unlikely that in either the < crystalline or the - 
payer area, an economic deposit would remain unsuspected after 
a careful helicopter reconnaissance. 

Useful though the helicopter is, there are certain difficulties in its 
use which must be realised. The prospector must accustom himself to 
the unusual bird’s-eye view of the country, particularly when trying 
to estimate heights and distances, and the speed at which even a he- 
licopter travels makes note-taking in anything but the scrappiest manner 
quite impossible. This latter drawback aaa be overcome, it has been 
suggested, by the use of a small tape recorder, the prospector givi 
a on what he was during the flight Obsersatios 
from the air does not allow the geologist to make full use of his know- 
ledge of theory, for he is unable to make the detailed examination of 
the country rock which might show him slight changes es the 
proximity of mineralisation. The necessity for finding suitable landing 
sites may also seriously limit the usefulness of the helicopter, especially 
in the areas of pn, Ko rocks, where the instability and irregularity 
of the moraine surface and the danger of snow-covered crevasses often 
make it impossible for even a helicopter to land. The limited range, the 
small payload and the dependence on good flying weather of the 
helicopter, can all be considered as more or less serious disadvantages 
in its use in prospecting, yet there is no doubt that by its use, 
reconnaissance stages of prospecting are tremendously speeded up, and 
the work of many seasons can be covered in one. In areas such as 
East Greenland, therefore, where the a ing season is so short and 
speed is a prime necessity, using helicopters allows the prospector to 
overcome M a large ae the difficulties of the physical environment. 

Once a mineral deposit has been located and its extent and quality 
proved, the problem arises of how its extraction is to be organised and 
of how a more or less permanent settlement is to be established. Each 
individual situation, course, provides its own particular problems, 
but the Mesters Vig community illustrates well the general difficulties 
to be faced. 

The Se quartz vein lies in a vertical fault which gradually 
widens out along its length until it is cut at its northern end by a 
cross-fault. Where the vein is widest, the concentration of the ores 
of lead and zinc — galena and sphalerite — is great enough to make 
exploitation an economic possibility. Three horizontal adits have been 
driven into the vein, the upper being wholly in the zone of permanently 
frozen rock. The ore is mined in the upper tunnels and lowered to the 
concentration plant installed in the unfrozen rock of the lower tunnel 
so that as much use as possible is made of gravity in the handling of 
the ore. The mining village lies on the gentle lower slope of the aie 
just above the flood plain of the intricately braided river. At the be- 
ginning of the 1955 season, it consisted of fourteen substantial huts 
acting as living quarters, offices, stores and workshops, but during the 
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accommodate the extra personnel brought in for the installation of the 
concentrating plant. 

At all = life at Mesters = is influenced by its remoteness. 
Every article of equipment must be brought into the area from outside, 
from bulldozers to safety-pins, from iron girders to planks of wood, 
from food and medicines to beer and dominoes. Thus any project in 
such an area must necessarily be an expensive one, and the economic 
structure of such a mining project shows great contrasts with that of 
a similar development nearer the centres of world population. The 
initial outlay on equipment, the cost of labour, and above all, the cost 
of transporting the ore are much greater than is the case in a ‘normal’ 
development. Thus before any development scheme takes place in a 
region as remote as Mesters Vig, the reserves of ore must be rich enough 
to make economic these unusually high exploitation costs. This fact 
can be illustrated by an example from our experiences during 1955. 
Large deposits of gypsum (associated with Permo-Triassic formations) 
were found in Kolledalen, to the south of Mesters Vig, but the value- 
to-weight ratio of such a mineral is so low that no development of the 
deposits could ever be considered. 

The communication routes to Mesters Vig are not only long and 
expensive, they are at the same time always difficult and often danger- 
ous. Because of the climate of the Mesters Vig area itself, and perhaps 
more because of the influence of the cold Deciolient Current, ships 
can penetrate the coastal ice-barrier into Kong Oscars Fjord only during 
a period of about six weeks between the end of July and mid-September. 
For the rest of the year communication by ship is completely impossible. 
All the heavier re for the mining community must be brought 
in by ship, and the ore must be exported in the same way. The six 
weeks ice-free period, then, is a vital time in the Mesters Vig calendar, 
and the work which has to be done raises a short-term demand for 
extra labour — another anomaly in the economic structure of the mining 
development. Even during the open season, the difficulties of penetra- 
ting the coastal ice-barrier and the dangers from —— Kong Oscars 
Fjord itself are by no means negligible, as was underlined by the case 

the Norwegian ship Jopeter which in early September 1955 was 
caught fast in the ice farther north and had to be abandoned. 

ersonnel, mail, perishable foods and some of the a equipment 
are brought in by air. By good fortune, the alluvial delta at the mouth 
of Store Blydal afforded a firm enough surface and good enough ap- 
proaches along the fjord in both directions to allow the construction of 
an air-strip able to take very large planes. This must be one of the very 
few such sites in the Fjord Region where suitable tracts of flat land are 
scarcely to be found. Yet general weather conditions in the area and 
the local emg of fog along the coast often make air communicat- 
ions very difficult, especially since the air-strip is not equipped with 
blind-flying aids. 

Terrain and climate also combine to complicate the establishing and 
maintaining of communications along Store Blydal itself. The road 
which was constructed to link the harbour and the airfield to the mining 
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village and the mine raised considerable enqinenting roblems. The 
gradients are sometimes steep, and the very heavy traffic which the 
road has to bear — all the supplies for the mining community and all 
the ore concentrate are taken 5 heavy lorry along the road — together 
with the difficulties of frost heaving and the need to guard —_— 
erosion by the unpredictable valley-side streams, combine to play havoc 
with the rolled sand and gravel surface which is in constant need of 
attention. 

The difficulties of isolation and of communication demand a par- 
ticular response in the organisation of the mining community. The 
community must provide for itself all its essential service and amenities. 
Its carpentry and repair shops must be very well equip and in 
competent hands. A dependable source of electricity must be installed 
and the large quantities of oil necessary to supply the oil-diiven gene- 
rating plant throughout the closed season must be stored. A large and 
— able supply of water must be found and pumped up to the 

illage and also to the mine where water is, of course, needed in the 
mining operation. Unlike a ‘normal’ development, the providing of all 
these amenities is the responsibility of the Company, and represent a 
very considerable part of the initial capital outlay in the development. 
The mining techniques are themselves very much influenced y the 
same difficulties. Because of the high cost of transporting the bulky 
ore, a concentrating plant has been installed to increase value-to- 
weight ratio before the ore even leaves the mine. Because of the neces- 
sity to stockpile the ore during the winter months, it must be specially 
crushed, dried, and made into briquettes which will not crumble or 
freeze into a solid mass on exposure to the frost. 

Problems of labour supply are of course also intensified as a result 
of the area’s isolation and rigorous climate. It is not always , parti- 
cularly in times of full employment in Denmark, which is main 
source of labour, to attract the best type of semi-skilled and unskilled 
labour to the area — particularly in the case of the summer seasonal 
labour — and the Company must provide sufficiently high financial 
rewards and a certain standard of social amenities to overcome this 
difficulty. This situation, together with the fact that all transportation 
of personnel is done by air, means that labour costs in this development 
scheme are high. 

The development of a basic commodity for the Fjord Region is not 
only dependent on the discovering of mineral deposits and the solution 
of the environmental problems posed in the establishing of a settlement, 
for even in East Greenland the influences of world economic and 

litical trends are felt and are vital considerations. Indeed the Mesters 

ig development owes its existence very largely to political factors. 
The policy of the Danish Government is to encourage all possible 
development and settlement in East Greenland, and Nordisk Mine- 
selskab, A/s, received very generous financial backing from them to 
make the Mesters Vig project a possibility. Any sizable mineral deposits 
in Greenland are, course, of very great value to mineral-lackin 
Denmark, and a series of settlements such as this with their associat 
airstrips would have a strategic potential that cannot be overlooked. 
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But even with this political buttress, the successful working of the 
Mesters Vig mine is very susceptible to any fluctuation in the market 
prices of lead and zinc. Another disturbance such as the Korean war 
would ensure the economic success of the project, but even a relatively 
minor trade recession might quite seriously affect the final success of 
the Company unless the reserves in the immediate area are proved to 
be sufficient to provide for a long working life of the present instal- 
lations. 

In addition, in such a remote area as East Greenland, what can be 
called the adventitious factors — the unpredictable occurrences of all 
types — can very greatly affect the work being carried on. A late ice 
break-up, an early freeze-up, or an unusually prolonged period of poor 
flying weather could seriously disrupt the prospecting development 
work of a season. The case of the ship Jopeter is a fine example of how 
such unpredictable occurrences can Hiiso anise the whole schedule of 
work. When she was caught in the ice of the north of Mesters Vig in 
early September 1955, all ships in the area were diverted to go to her 
assistance, and the sailing schedules of the ships supplying the com- 
munity were therefore badly disrupted. The effects of such a disruption 
could have meant the loss of a sailing journey between Iceland and 
Nyhavn harbour, and in consequence, production could have been held 
up for a complete year for lack of an essential piece of heavy machinery. 
As it happened, there was still time after the relief of the Jopeter to 
allow the ships to unload at Nyhavn and escape out of the fjord before 
the new here an coalesced into a continuous impenetrable ‘sheet. It is 
conceivable, similarly, that an air crash in the — would make de- 
mands on the company’s transport and personnel which would have 
— consequences on the work but which could not possibly be 
i 
onal these characteristics of economic endeavour in the Mesters Vig 
area — the difficulties of the physical setting, the peculiarities of the 
economic set-up, and the importance of unpredictable adventitious 
factors — throw into relief the importance of the human factor. —— 
of toughness, ingenuity and responsibility are demanded of men 
engaged, especially of those engaged in a . But both in pros- 
pecting and mining work, the quality of the leadership can often be the 
major cause of success or of failure, and its importance must never be 
forgotten. The main body of this article has shown how a cular 
mining development has influenced by the geographical factors of 
location, climate and terrain: leadership not lend itself to study 
ep any aspect of geographical method, yet no geographer can 
afford to underrate its importance in the geography of a community 
such as that at Mesters Vig. 


1 Historical records are found in: Greenland Publication of the Commission 
for the direction of the geological and phical investigations in Greenland. 
English edition, 3 vols, London, 1929 ; Bord, L. A. The Fjord Region of East 
Greenland. Special publication of the American Geographical Society, No. 18. 
New York, 1935; The Polar Record. 
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2 Wordie, J. The Cambridge East Greenland Expedition, 1929. Geographical 
Journal, 1930, 75. 

3 Boyd, L. A.: New York, 1948. 

* Further information is available from : Norsk Ceografisk Tidsskrift, 1926-39. 
Vols. 1 to 7; Skrifter om Svalbard og ishavet ; Meddeld om Grenland. 1900-1939. 

5 Recorded in: Meddelelser om Gronland. 1945-1955. The maps 1, 2 and 3, were 
adapted, with permission, from those of Geodaetisk Institut, Copenhagen. 

The authors thanks are due to Nordisk Mineselskab, A/s., of Copenhagen, for 
permission to publish information regarding their interests and activites, and they 
would like to express their oe to those who afforded them the opportunity 


to visit Greenland and to all the personnel who made their stay so interesting and 
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AN INTRODUCTION TO THE PERIGLACIAL 
GEOMORPHOLOGY OF SCOTLAND 


E. A. FrrzpaTRick. 


PERIGLACIAL geomorphology is a comparatively recent branch of 
study relating to the production of certain soil and landform features 
under very cold climatic conditions. These features are known as peri- 
glacial phenomena, a term which implies that their formation occurs 
in the vicinity of glaciers. Some workers object to this term since these 
phenomena oceur in many areas which are far removed from glaciers, 
whereas they may be absent from many true periglacial areas. A term 
such as ‘tundra phenomena’ would seem more appropriate, but as the 
term periglacial pwermony is now widely accepted by many geomor- 
phologists it will be used throughout this paper. 

At present many of the higher areas in Scotland have very cold 
climates particularly during the winter. Here phenomena are found 
which are similar to those produced under the periglacial conditions of 
the higher latitudes. These high-altitude phenomena are contemporary 
formations. Of much greater importance, both scientifically and econom- 
ically, are the fossil features in the soil and landscape produced during 
late glacial times when most of Scotland had a periglacial climate. The 
best approach to the full understanding of the significance of many of 
the Scottish phenomena, both contemporary and fossil, is first to study 
the full range found in the northern latitudes and then to relate them 
to those found in Scotland. 


THE NATURE OF PERIGLACIAL PHENOMENA 


Within periglacial regions the main agency of weathering and geo- 
morphic evolution is frost action. The bed rock as well as rock debris 
is comminuted at great speed by the freezing and thawing of water in 
pores and fissures. The amount, rate and depth to which splitting will 
take place depends on the amount of water present, the eunher of times 
per annum that the temperature fluctuates about the freezing point 
(frost-thaw cycles) and the nature of the rock itself. The greater the 
number of frost-thaw cycles the greater will be the amount of physical 
breakdown of the material. Because of this process we fipd many of 
re slopes in northern latitudes covered with a mantle of angular rock 

bris. 

In any given region the comminution of rock does not seem to take 
place everywhere at the same rate. On the upper slopes, particularly 
at higher elevations, promontories of rocks (tors) are left which jut 
out from the sides of hills and mountains; such formations seem to be 
best developed in horizontally bedded rocks such as sandstone and 
shale. In addition to causing a breakdown of the rock the repeated 
freezing and thawing causes continuous expansion and contraction of 
the material and induces movement en masse down the slopes. In some 
areas mass movement is a gradual insidious process. In others, movement 
may be fast and large areas may slip from hillsides into the valleys in a 
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few minutes sometimes causing catastrophic damage. In either case 
this type of movement imposes severe limitations on engineering pro- 


As a consequence of frost splitting and mass movement the slopes 
become smooth and convex and the hill tops rounded, the landscape 
taking on a very subdued appearance. These two processes also cause 
a displacement of one mass of material relative to the other. In lami- 
nated or stratified material such as alluvium the layers become twisted 
and contorted producing what are known as ‘involutions’. Sometimes 
these have a very intricate pattern of folds such as is encountered in 
geological complexes. 

During winter a considerable amount of the soil and rock debris is 
frozen into a solid mass, the u soil layers of which thaw out durin 
the summer. This u oer pate aie ground which has a major ann 
frost-thaw cycle is aon as the ‘active layer’ while the permanently 
frozen subsoil is called the permafrost. thickness of the active 
layer depends upon such factors as aspect, thickness of vegetative cover, 
latitude and soil texture. With a northerly aspect, good insulation by 
vegetation or fine-textured soil there is little summer thawing. Thus the 
active layer may only be four to six inches thick. In the absence of 
these conditions and in more southerly latitudes it may be from three 
to six feet in thickness. 

The permafrost is a most important phenomenon. Its cha- 
racteristics are determined by the amount of water present and the d 
of slope. Since these features have already been described in detail !, 2 
it will only be necessary to mention briefly those of greatest importance. 
It is usually com of alternating layers of clear ice and soil, the 
relative thicknesses of which vary considerably from place to place. 
Near the surface both layers are usually quite thin (half an inch to 
one inch) but their thickness (particuarly that of the clear ice) increases 
with depth. The thickness of the permafrost itself also varies, — 
usually thickest in the most northerly latitudes and decreasing towa 
the south. Thicknesses of over 1,000 feet are found in Spitsbergen. 
Another structural feature of the permafrost is the presence of ice veins 
or wedges. These are somewhat wedge-sha masses of almost 

ice about two to three feet at the surface — penetrating vertically 
ec through the soil. They are extremely common phenomena in the 
lower flat ground and are usually associated with rena polygons (Figs. 
1 and 2). 

The presence of permafrost also initiates the formation of other 
phenomena during a period of thaw. It inhibits the downward movement 
of water causing it to move laterally in the case of sloping L pooee or 
accumulate in soil on flat areas. In either case much of the soil 
during the summer is very wet and even saturated. This is surprising 
pets that the rainfall in these areas is only about ten to fifteen 
inches per annum and in some cases even less. Such saturated soil easily 
moves en masse down slopes of as little as two . 

Most workers in periglacial regions have been attracted by the 
arrangement of stones, vegetation and soil on the surface of the ground 
in definite patterns. One of the most widespread of these is the tundra 
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BLOCK DIAGRAM OF TUNDRA POLYGONS AND THEIR ASSOCIATED 
FROST WEDGES 


PERMAFROST 


Fig. 1 Block diagram of tundra polygons and their associated frost wedges. 


BLOCK DIAGRAM OF A FROST WEDGE 


ACTIVE LAYER 


Fig. 2. Block diagram of a frost wedge. 


lygon, a roughly polygonal outline of grooves 30 to 50 yards wide, 
associated in the permafrost beneath the grooves 
(Figs 1 and 2). Thus we find a surface pattern corresponding with a 
subsurface pattern in the permafrost. Also on many flat areas, large 
amounts of water together with the low temperatures provide ideal 
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conditions for a considerable amount of frost heaving and the formation 

of mud polygons or ‘spotty tundra’. These are areas of bare mud two 

to three feet in diameter surrounded by tundra vegetation. On the very 

roe — particularly in lower latitudes sphagnum bogs and peat 
elop. 

Most motorists in this country will have observed that in the roads 
during spring and winter, blisters form because of frost. This same 
phenomenon is common under periglacial conditions but on a much 
greater scale. Two such phenomena are recognised at present, they 
are soil blisters and pingos. With such low rainfall and temperature it 
is to be expected that there would be certain limitations to the distrib- 
ution of vegetation. At higher altitudes and on steep slopes vegetation 
is almost completely absent, the surface pattern being = ie by the 
arrangement of stones and boulders. On the flat areas the stones project 
above the surface of the ground with their long axes vertical and are 
often arranged in rings or polygons with material of finer texture within 
the polygon itself. These stone polygons vary from six inches up to four 
feet in diameter, occurring as forming a network; and the pattern 
is continued beneath the surface. On gently sloping ground the polygons 
become distorted and elongated in outline, the long axis following the 
line of slope. On steeper slopes the closed pattern disappears giving 
way to alternating lines or stripes of fine and coarse material, the latter 
occupying little furrows between the former. Where conditions are 
sufficiently moist vegetation develops in the furrows. At the base of 
the slope the stripes gradually give way to terraces caused by mass 
movement. This sequence is partly illustrated in Figure 3 and Plate 1. 

Apart from terraces caused by mass movement of frost-shattered rock 
there are also terraces which are cut in solid rock, altiplanation ter- 
races. Up to the present very little work has been carried out on 
these phenomena so that it is not possible to give much information on 
their distribution and importance but it is believed that their formation 
takes place under extreme conditions of cold. 

Because of the repeated freezing and thawing over short periods 
there is not a constant supply of water to the streams and rivers. This 
causes unevenness of flow, development of a braided system and 
aggradation of the stream and river beds. These are common features 
in arctic regions. Finally the redistribution of the fine rock fragments by 
wind and their deposition as loess also takes place, and very often 
ventrifracts occur as associated phenomena. 


FOSSIL PERIGLACIAL PHENOMENA IN SCOTLAND 


Throughout most of Scotland it is possible to find some evidence 
of previous periglacial conditions. The most important and certainly 
the most aha read phenomenon is ‘head d t’. This is the material 
which was oe down by frost action moved down the — 
to produce a mantle of varying thickness; and it is in this material that 
many of the soils of Scotland have formed. The deposit has not wee 
come from the bed rock, in many cases it has been produced by 
rearrangement of some superficial deposit, particularly glacial drift. It 
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may also be a mixture of comminuted bed rock and glacial drift occur- 
ring as an intimate mixture or as an interfingering of one with the other. 
From the available evidence it seems that it covers much of the ground 
in east, south and central Scotland. It also occurs on some of the 
slopes in the west and in Shetland. On the upper slopes and hill tops 
it is very often quite thin but —— becomes thicker down the slope, 
giving rise to shallow and deep soi aeeny in these positions. 

t can be recognised by tracin origin of the rock fragments to some 
position further up the slope (in the case of complex geology) or more 
accurately by measuring the orientation of the constituent stones. Under 
certain conditions the general appearance of lamination produced by 
the gradual movement of the material down the slope is so obvious and 
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POLYGONS 


Fig.3 Block diagram of some tundra phenomena. 


the stones and boulders so markedly oriented with their long axis 

el to the slope that measurement can be obviated. In regions 
where the bed rock js schist or some other definitely laminated formation 
very striking effects have occasionally been produced. A good example 
of this occurs in Shetland, on the Island of Fetlar, where the schist out- 
crops vertically. During periglacial times the rock was badly shattered 
into small angular fragments and moved down the slope; it now gives 
the appearance of the schist having been folded through more than 
90 degrees. (See Pl. 2a). 

Much of eastern and southern Scotland is characterised by smooth 
undissected slopes while the hill tops are well rounded. (Pl. 3a). These 
features are attributed to the action of frost removing definite corners 
while at the same time mass movement filled in any depressions. These 
areas are in striking contrast with the west of Scotland where the relief is 
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more rugged and where most of the landscape bears witness of intense 
glacial erosion. By using the large number of dead-ice features and 
old lake-levels as criteria it seems that the deglaciation of this part of 
Scotland was most rapid and was not followed by a long intervenin 
period of periglacial conditions as in the east — hence the bold reli 
and the general absence of periglacial phenomena. 

The next most important feature seems to be the presence of fossil 
aa As the characteristics of this fossil layer have already been 

escribed at some length elsewhere,* it will only be necessary to 
recount some of its more important properties. Under dry conditions 
it occurs as an indurated layer at 18 to 24 inches below the surface 
of the soil. It is extremely compact and when examined in microscopic 
section shows the material to be packed tightly together as if it were 
itself a rock. This material is extremely hard to dig but it crumbles 
quite easily between the fingers. The laminar structure so characteristic 
of the original permafrost is usually maintained while the junction 
between it and the overlying soil (active layer) is very often extremely 
sharp both in hardness and in other soil characteristics. So far no criteria 
have been found to determine whether permafrost was present or 
absent from the present wet sites. However, since the surrounding dry 
sites in many areas had permafrost, there is every reason to believe that 
it also existed in the wet sites. 

These features attributed to permafrost are extremely widely distrib- 
uted throughout eastern, southern and central Scotland but they are 
not so well developed in the west. The presence of this hard layer in the 
soil has a detrimental effect on plant cultivation particularly by inhi- 
biting root penetration. It is thought that some of the tien Be to 
woodlands caused by the 1953 gale was due to shallow rooting as a 
result of the presence of this layer. In many instances it is also imper- 
meable to water resulting in tempo waterlogging of the soil. In 
contrast with this the shallow depth of soil above it may dry out in 
years of sparse rainfall and cause plants to suffer. 

Although ice wedges usually accompany permafrost on flat nd 
only a few have so far been reported as having existed in Scotland. 5 
The identification of this phenomenon is mati quite simple. In a 
section, the material looks like a number of ‘Vs’ placed one inside the 
other, the size gradually decreasing down the section. With the waning 
of the cold climate, material steadily falls into the void left by the 
melting ice wedge and becomes aligned to give the characteristic V- 
shapes. Under pagent conditions it is ible to determine the 
presence of ice wedges from the nature of the surface morphology. 
This method of identification is net available under changed climatic 
conditions if the surface has been disturbed by cultivation; instead 
one has to depend upon finding them in sections in quarries, road- 
cuttings etc. The presence of such frost wedges is used by many workers 
as an indication of extremely cold conditions of long duration. If this 
is true it would indicate that, as compared with other regions of Scot- 
land, the eastern and southern parts of the country were subjected to 
more rigorous periglacial conditions, for all the wedges so far reported 
are in areas. 
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In the east of Scotland only two observations of fossil stone pol gons 
has yet been made ® and it seems unlikely that the full extent of. eir 
previous distribution will be known since much of the flat ground 
where they would normally develop has been disturbed by cultivation. 
The same appears to be true of stone stripes for which no observations 
have been reported in Scotland although one set is known in England. 7 

Altiplanation terraces and those caused by mass movement have not 
been previously identified in Scotland although many of the high terrace 
features so common in the Cairngorms may be due to altiplanation. 
It might be noted that study of this phenomenon has already begun 
in England. *- ® Similary, deposits of loess either uniform or mixed with 
other deposits have not been identified with certainty. Involutions have 
been reported from Aberdeen by Simpson 1°, while Synge '! has .ob- 
served them in a loess-like deposit at Collieston. Zeuner 12 considers 
that the widespread formation of head deposit in Britain as compared 
with the great deposits of loess in Europe is due to wetter conditions 
in these islands during the periglacial epoch. 

Although valley forms in Scotland have not been studied in relation 
to periglacial activity, cursory observations indicate that they too may 
have been affected by frost action. Many of the previously glaciated 
valleys which show long smooth slopes and V-shapes would seem to 
have been greatly modified by periglacial activity. Terrace formation 
in many of the valleys may also * ue to a combination of periglacial 
and post-glacial climates. During periglacial times there would have 
been a well-developed braided river system and considerable apgrada. 
tion of the river beds. The warmer and wetter conditions that followed 
would provide a more constant and larger volume of water, a single 
river bed would result and down cutting would proceed rapidly in the 
unconsolidated deposits to produce terraces. An excellent example of 
this can be seen about three miles west of Ballater in the Dee valley. Un- 
doubtedly the changes in base level which have also taken place would 
accelerate the process but it seems that terrace formation can take place 
without it. 


CONTEMPORARY PERIGLACIAL PHENOMENA IN SCOTLAND 


Apart from the work of Watt and Jones 1 and Miller et alia 14 no 
other systematic study of contemporary formations has been carried 
out in spite of their obvious presence and wide distribution. Observa- 
tions 15.16 have shown that they are widespread in the Cairngorms 
and in the northern and western Highlands where frost-shattered rock is 
the most important phenomenon. Most of the high ground and summits 
of these mountains are covered with a mantle of comminuted rock 
debris which in many instances is moving down the slope forming a 
head deposit, becoming progressively finer as it moves. It has 
bzen noted that the speed of breakdown differs between rock ; 
quartzite breaking down much faster than gneiss. 17 One of the best 
examples of present-day head formation is taking place on Beinne Eighe 
in the western Highlands. Here the quartzite capping the Torridonian 
sandstone is rapidly being comminuted and is moving down the slopes 
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of this mountain forming a gleaming white mass — a striking feature 


often mistaken for snow. 

On most of the gently and moderately sloping ground throughout 
the Highlands there are 4 large number of de i: terraces. These are 
characterised by having their tops bare and their faces bound 
by vegetation. As the rock fragments move down the slopes their move- 
ment is impeded by the sparse vegetative cover and terraces result. 
The terraces are usually quite small, 1 to 10 yards long with 6 to 12 inch 
faces but in one case they have been reported as having faces 4 feet 
high. 13 (Pl. 2b). Very often on the tops of these terraces and elsewhere 
on bare ground there are thin stripes of fine material. Stone polygons 
are not of frequent occurrence but a good example has been reported 
by Simpson. '* The same is true of stone stripes, but Baird !® and 
Miller et alia 14 have reported their occurrence. (Pl. 3b). The contempo- 
rary formations mentioned have resulted in the absence of permafrost 
although the differential thawing of the frozen soil during spring and 
summer may give a temporarily frozen subsoil and aid in mass movement. 

Tors are characteristic and unmistakeable features of many parts 
of the Scottish landscape and it seems appropriate to raise the question 
of their formation at this juncture. Linton 2° considers that these 
phenomena are produced when erosion exhumes isolated masses of 
unweathered rock from beneath a mantle of weathered material. This 
explanation seems possible, for their formation in central Anatolia due 
to accelerated erosion has been observed by the author. It is also 
interesting to note that throughout Britain the areas in which tors are 
found show evidence of intense periglacial activity in the past very 
often continuing into the present. Furthermore Peltier 21 considers tor 
(‘isolated remnant’) formation as a natural stage in denudation under 
periglacial conditions. In many places in the Cairngorms large numbers 
project from the sides of the mountains at even heighth and equidistant, 
in a manner strikingly similar to that seen by the author in Spitsbergen. 
(PL 1). 

The rock pinnacles on many of the summits in the western Highlands 
are undoubtedly due to frost action which may have been initiated in 
the past but which is still operating today. This problem like many 
others in periglacial geomorphology awaits further detailed analyses. 


This brief introduction to periglacial g hology is intended 
to give an outline of the scope of the subject and it is hoped that it 
will serve as a guide and stimulus to future work in a field with great 


potentialities. 
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EDITOR'S NOTE 


The study of periglacial phenomena has, as yet, received little attention in Scotland. 
It is, however, hoped t Dr Fitzpatrick’s article will stimulate further interest 
and work in this subject which is essential to a fuller appreciation of Scottish 
soils and landforms. A permanent record of the occurrence of either comempoeny 
or fossil periglacial features would be of value to those working in this field. 
The editor will be pleased to publish any contributions to such a record in this 


4 
journal. 


QUELQUES OBSERVATIONS SUR LE MODELE DES 
REGIONS VOLCANIQUES DU: NORD-OUEST 
DE L’ECOSSE 


GopaRp 


The article outlines some of the effects of glacial, periglacial and _post- 
glacial weathering and erosion in two areas of contrasting dalam and relief in 
North-West Scot : — the Lewisian gneiss of the north-west coast and the 
Tertiary volcanic rocks of the Inner Hebrides and adjacent mainland peninsulas. 
The main landform features of both areas were produced in mid to late Tertiary 
times and subsequent glacial and post-glacial erosion has effected only minor 
modifications of form. While evidence of glacial erosion is widespread the extent 
and intensity of glacial, and particularly periglacial, action has varied considerably 
according to the susceptibility of different rock types — gneiss, basalt, gabbro and 
granite etc. — to frost shattering and to chemical weathering during the Quarter- 
nary period ; in the case of mechanical weathering the most important modifi- 
cations have been produced on steep valley-side slopes. Evidence of post-glacial 
and present processes would appear to be similarly conditioned localised, 
though it is not always easy to isolate the effects of post-glacial from glacial, or 
what may even be pre-glacial, processes. 


LE contraste frappant qui oppose, dans les régions bordiéres du Minch, 
les paysages de socle a ceux des fles et presqu’iles voleaniques a été 
remarqué depuis longtemps. Cet article n'a pas d’autre but que de 
préciser certains aspects du probléme, en tentant d’y apporter quelques 
ee Il em sur le travail de terrain effectué, durant les 
étés 1955 et 1956, dans la région cétiére Nord-Ouest de IEcosse, Tile 
de Skye et les presqu’iles d’Ardnamurchan et Morvern. 

Chaque fois que le socle a été débarrassé de sa couverture de grés 
torridonien, le méme paysage réapparait: un bas plateau rocheux et 
bosselé ot se succédent de fagon monotone les ot oe polies, raclées, 
striées, dans lesquelles se logent d’innombrables petits lacs. L’hydro- 
graphie est désorganisée. Les signes de la glaciation régionale sont si 
abondants et évidents que tout semble témoigner en faveur d’un relief 
non marqué par la période froide du Quaternaire, et resté figé 

epuis le départ de la glace. 

Au contraire, le centre de Tile de Skye offre toutes les ap ces 
d'un modelé en pleine évolution. C'est un véritable paysage alpin sans 
équivalent dans fe Nord de l'Ecosse. Des vallées profondément creusées 
sont encadrées de longs versants concaves qui se terminent vers le 
haut par des crétes aigiies et déchiquetées en dent de scie. Des torrents 
dont , sao s'accompagne de rapides et de cascades sont partout 
présents. Des ravins entaillent les versants. I] semble donc que le relief 
soit en pleine transformation et d’ailleurs deux conditions requises 
pour un actif remaniement y sont réunies: les dénivellations sont im- 
portantes, puisqu’un sommet de plus de 1000m. et une douzaine de 

lus de 900m. voisinent avec la mer ou avec des vallées dont le fond est 

une altitude proche du niveau marin; les hauteurs de précipitations 
dépassent couramment, sur les sommets, 3 4 4m. d'eau. Rien d’étonnant 
& ce que Tile ait donc été souvent choisie comme exemple d'un intense 
tra ail actuel de l’érosion. 


Cependant, i] faut se garder des dangers que comporte une analyse 
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trop superficelle. Dés la fin du siécle dernier, Harker soulignait l'im- 
portance, dans Skye, des épisodes tertiaires et quaternaires et, en 
rticulier, celui du gel dans les derniers stades de la Glaciation. Il 
émontrait aussi, par quelques exemples, la faiblesse de l’érosion post- 
= Beaucoup de ces vues neuves ont été confirmées par la suite. 
n fait qui rejoint les idées d’Harker per comme désormais trés 
—— Au cours de quatre années de recherches sur le Nord de 
‘Ecosse, nous avons acquis la conviction qu'une bonne part du paysage 
était déterminée par des épisodes du milieu et de la fin du Tertiaire. 
De fait, ici, malgré d’énormes différences de structure, les plateaux 
voleaniques et gneissiques doivent Tessentiel de leur topographie a 
des aplanissements tertiaires. Cet article n'a pas pour but d’exposer 
les raisons qui militent en faveur de cette hypothése. Qu’'il nous suffise 
dindiquer que le réle = par la surface infra-basaltique est loin d’étre 
déterminant dans la région. I] est souvent, comme pour la surface pré- 
torridonienne, purement local. L’examen du Morvern, région de contact 
trés favorable 4 ce genre d’étude, le prouve. De simples banquettes 
sont conservées dans le cornstone du Trias et dans le socle sur le 
pourtour des buttes de basalte isolées. La surface ae assez 
irréguliére dans la presqu’le, a été reprise par endroits dans des apla- 
nissements tertiaires plus vastes qui sont donc parfois polygéniques. 


L'IMPORTANCE DE LA PERIODE QUATERNAIRE 


Bien entendu, ce n’est pas une raison pour minimiser l'importance 
des retouches quaternaires. Toutefois, leur efficacité s'est montrée 
assez inégale d'une région A l'autre. Dans le cas du socle, lessentiel du 
relief tertiaire s'est conservé et les retouches n’affectent que des détails. 
Le paysage actuel fait illusion. Tant de signes frais de glaciation ne 
epee pas que les glaciers aient beaucoup transformé la morphologie. 

ls indiquent seulement que lévolution ultérieure a été faible ou quasi- 

nulle. Roches moutonnées et polies ne sont pas des preuves d'une forte 
action glaciaire, mais doivent plutét étre interprétées comme un signe 
d’impuissance, laquelle n'est certainement pas étrangére la lithologie. 
En effet le gneis; Tovtsien et les schistes durs du Moinien étaient en 
général peu sensibles au ee par le gel qui est le processus le 
oy efficace. Ce fait explique Tabsence si fréquente d’éboulis dans 
e paysage. 

Les plateaux volcaniques n’ont guére subi plus de transformations. 
Les retouches de détail n'affectent pas l'ensemble du relief. 
Le plateau basaltique du Ben Bhuidhe dans la péninsule d’Ardnamur- 
chan peut servir dexemple. Sur le sommet, on peut voir une série de 
tables allongées parallélement du Nord au Sud ou du Nord-Nord-Ouest 
au Sud-Sud-Est et séparées les unes des autres par des sillons tourbeux. 
Leurs limites sont nettes: ce sont de petits escarpements dont la pente 
varie entre 50° et 80°, mais dont le commandement n’exéde pas en 
général 10m. Les valeurs les plus fréquentes étant comprises entre 2 
et 10m. D’une facon générale, la dénivellation est plus importante 
— labrupt est tourné vers l'Est; le pendage, dans ce cas, étant plus 

avorable. Le débitage par le gel suivant les diaclases explique l'exis- 
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tence de prs blocs, de forme grossiérement cubique, qui se trouvent 
au pied des abrupts en ménageant une pente moins raide. Ils ont un 
contour anguleux mais leurs arétes sont émoussées. 

Toute cette topographie n’en reste pas moins de détail: la surface 
générale du plateau du Ben Bhuidhe, héritage d’un aplanissement ter- 
tiaire, tronque en biseau les coulées de basalte. Souvent, l'action de 
la période est encore plus limitée, comme on peut lobserver a la surface 
des plateaux basaltiques de Skye ou du Morvern. Le gel s'est borné 
a accuser les petits talus qui rompaient la monotonie des surfaces a 
allure sub-horizontale, faiblement inclinée ou encore légérement convexe. 

On doit pouvoir rattacher a la période froide quaternaire, certaines 
formes de détail dues  l’érosion chimique. Ainsi, les beaux lapiés qui 
jalonnent les affleurements de calcaire cambrien dans le Sud-Est de 
Skye, en particulier sur les collines de Leac nan Craobh et sur le pla- 
teau ot nait l'Allt nan Leac. Leurs dimensions sont variables, mais peu- 
vent atteindre 40 4 50cm. de profondeur. La longueur excéde rarement 
plus de la moitié de la profondeur. Le fond semi-cylindrique évoque 
une action de l'eau sous pression. Quant a la terminaison brusque en un 
cul-de-sac arrondi et un peu os. elle semble avoir été creusée par 
un tourbillon. Le recoupement de la surface par deux lapiés voisins peut 
se traduire par une petite créte aigiie. Ces lapiés ne sont plus fonction- 
nels en one wl beaucoup sont enterrés plus ou moins profondément et 
dautres ont leurs creux occupés la végétation. I] a fallu une active 
dissolution pour facgonner une telle roche assez peu j prt, compacte, 
a cassure saccharoide. I] est difficile, par ailleurs, d’'y voir des formes 

réglaciaires, car on congoit mal comment des crétes aussi minces et 
auraient pu résister aux épisodes glaciaires. C'est 
de fonte froide et efficace en matiére de dissolution qui doit en étre 
rendue responsable. (See Pl. 4a). 
Au total, lévolution de la surface des plaines ou plateaux, au Quater- 
naire, reste limitée au fagonnement de formes secondaires et de micro- 
formes. Par contre, les versants ont subi des transformations importantes 
qui déterminent une partie des traits majeurs du paysage actuel. Le 
processus le plus efficace et le plus fréquent a été un intense débitage 
par le gel, suivant les diaclases. I] en est résulté un raidissement des 
versants, avec naissance de corniches abruptes bordées par des éboulis 
grossiers de gravité. 

Les exemples sont extrémement nombreux sur les bordures des tables 
de basalte et en particulier sur l'imposant front de céte du Nord de 
Vile de Skye, dont le commandement dépasse par endroits 500m. La 
concavité plus ou moins marquée du profil est directement fonction 
de lépaisseur du basalte. En effet, la corniche, dont la pente, comprise 
entre 60° et 80° en moyenne, se superpose a celle des éboulis (32-35%), 
peut occuper du tiers 4 plus de la moitié de la hauteur totale. 

La cuesta du Morvern, moins grandiose, est tout aussi nette. Vers la 
terminaison Sud-Est, elle offre un intérét tout particulier, car la faille 
Nord-Sud d'Inninmore Bay met brusquement en contact le socle et le 
basalte. Le sommet basaltique du Glas Bheinn a la méme altitude et la 
méme allure horizontale que le Mam a’Chullaich sommet voisin taillé 
dans le socle. Tous deux appartiennent 4 une méme surface d’aplanisse- 
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ment tertiaire. Mais les versants nord ont évolué différemment au Quater- 
naire. Pour le Mam a’Chullaich, le plan incliné et régulier — 10° au 
maximum — qui descend du sommet n’a été que peu retouché malgré 
les traces de glaciation assez abondantes (roches moutonnées etc.). Au 
contraire, le versant basaltique a subi une évolution importante qui 
s'est traduite par une allure concave, les laves formant corniche et 
dominant les éboulis qui se trouvent au pied sur le Trias et le socle. 

Dans le gabbro du centre de Skye, une part importance du modelé 
semble étre en rapport’ avec les processus en climat froid. Pourtant, 
cette roche, trés dure, ne parait pas se préter aussi bien que le basalte, 
au débitage par le gel. Mais, dune part la résistance préglaciaire du 
gabbro avait permis au centre de l'ile de former une zone montagneuse 

ui a constitué a plusieurs reprises un foyer autonome de glaciation. 
Drautre part, la présence de nombreuses feuilles de dolérite dans le 
gabbro introduisait des plans de faiblesse qui permettaient a de 1 

laques de se détacher. I] n'est pas rare dans la région du Loch Coruisk 
fe voir les feuilles de dolérite se marquer a la surface _ des roches 
de gabbro par une trainée de cailloux anguleux détachés ou non. On 
a la deux processus d’érosion qui voisinent. Mais lessentiel de l’évolu- 
tion ne tient pas au polissage = a di se renouveler sur la roche en 
place au fur et 4 mesure que des écailles s’en détachaient. Quant aux 
crétes aigués et déchiquetées, résultat du recou ent des versants, 
leur allure s’explique par des diaclases orthogonales et des feuilles de 
dolérite inclinées qui traversent le gabbro. 

Pourtant, dans ce paysage nu et rocheux que constitue la région du 
Loch Coruisk, la rareté relative des débris frappe. Elle peut certes, 
dans ce cadre étroit, s‘expliquer par l’évacuation réguliére qu’effectuait 
la glace. Mais on est tenté de penser que lefficacité de lérosion gla- 
ciaire est peut-étre bien inférieure a celle que l'on attendait. Une ex 
tion interessante le confirme. Dans les environs de T’Allt a Chaoich, le 
paysage est aberrant tout le long d'une bande orientée Ouest-Nord- 
Ouest-Est-Sud-Est et limitée au Nord-Est par l'escarpement du Meall 
na Cuilce. Une diminution d’altitude subite s’accompagne d'une abon- 
dance assez peu coutumiére de débris qui vont de blocs de plusieurs 
métres cubes a des éclats de roche de métres cubes quelques centimétres. 
Lexplication est rechercher dans lobservation du gabbro. Celui-ci 
n'apparait que par endroit sous forme de roches usées et polies, en 
particulier sur un petit verrou. On y distingue parfaitement des inclu- 
sions de péridotite accompagnées de nombreuses fissures radiales. Cette 
multiplication des zones de faiblesse favorable 4 I'action du gel, a eu 
pour conséquence une véritable érosion différentielle. 

Dans certaines roches de formation interne, lefficacité de I’érosion 
mécanique en climat froid a été moindre. Le cas le plus représentatif 
est celui du granite, 4 structure homogéne, du centre de l'ile de Skye. 
Ne.comportant que peu de dykes et pas de feuilles de dolérite, il don- 
nait peu de prise 4 la gélivation. Aussi avons-nous un paysage qui con- 
traste, de facgon étonnante, avec celui du gabbro: ahee arrondis, 
(altitude moindre, accompagnés de pentes convexes et douces, souvent 
de Yordre de 30° ou moins dans la partie rectiligne, ce qui permet a 
un placage d’éboulis de subsister. Un tel relief est, beaucoup plus que 
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Pl. 2a. (above) Head deposit and frost-shattered rock; Fetlar. Shetland. 
Pl. 2b. (below) Mass-movement terraces in the Cairngorms. 


Pl. 3a. (above) Smooth convex hill slopes in Aberdeenshire. 
Pl. 3b. (below) Stone stripes on Tinto Hill, Lanarkshire. 
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Pl. 4a. (above) Lapiés in Cambrian Limestone, south of Beinnan Dubhaich, Skye. 
Pl. 4b. (below) Stone circles on the summit of Storr, Skye. 
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dans le cas du gabbro, le reflet des conditions préglaciaires. Certes, de 
beaux cirques, en fauteuil, réguli¢rement concaves et plus Aaya ga 
que ceux du gabbro, se sont développés surtout sur le flanc Nord ou 
Nord-Est des démes granitiques. Mais ils laissent subsister entre eux 
des morceaux de versants peu modifiés, 4 pente convexe et relativement 
douce. C'est le cas du Coire Seamraig et du Coire Fearchair qui mordent 
sur la retombée Nord-Est du Beinn na Caillich. 

Bref, les modifications apportées par l’époque glaciaire sont surtout 
nettes sur les versants et, en t gag py sur ceux des roches volczniques 
les plus sensibles a l'action du gel. Il est vrai que des processus, autres 
que le débitage le gel, ont joué dans l’évolution des versants. Mais 
ils n’ont pas eu la méme efficacité générale, leur action restant secon- 
daire ou n’ayant qu'une importance locale. C'est le cas des écoulements 
boueux favorisés, en certains endroits, par la sips d’argile de dé- 
composition tertiaire du basalte. C’est aussi le cas des cag 
glissements de terrain de Skye et du Morvern qui répondent a des 
conditions structurales précises et ne sont d'ailleurs pas propres a 


répoque glaciaire. 
LES RETOUCHES POSTGLACIAIRES 


Peut-on apprécier le réle joué la période laciaire dans 
lévolution dur lief et Vefficacité Souvent, 
il est nécessaire d’agir avec beaucoup de prudence en se gardant 
d’apparences trompeuses. 

Harker faisait déja remarquer que beaucoup de ravins que l'on 
aurait pu prendre pour des gorges de raccordement post-glaciaires, 
n‘étaient en réalité que des incisions anciennes, 
par du boulder-clay et plus ou moins dégagées par les cours d’eau 
actuels. En précisant que toute gorge fossilisée par du boulder-clay 
nest pas forcément préglaciaire mais peut étre interglaciaire ou sous- 
glaciaire on peut souscrire aux affirmations de l'auteur qui prend l’exem- 
ple significatif de la gorge de Glen Brittle dans le Sud de Skye. Ce 
cas n'est pas une exception. Maintes fois, il nous a été donné d’observer 
dans le lit des ruisseaux et riviéres des blocs qui dépassaient nettement 
la compétence actuelle du cours d’eau. Celui-ci s’était contenté de lessi- 
ver le boulder clay en laissant sur place les éléments les plus gros, mal 
roulés et comportant parfois des encoignures typiques, témoins de I'ac- 
tion du gel. Dans Est de Skye, 'Abhainn Lusa entaille le grés torri- 
donien par une gorge a bords raides et quelquefois verticaux de 10 a 
12m. de haut. Tout évoque un travail important de la riviére: cascades, 
rapides, marmites de géant, et nt, on retrouve localement des 
restes de boulder clay sur le bas des versants qui sont alors moins raides. 

De mutiples constatations de ce genre, il ne faudrait dant pas 
déduire qua lépoque actuelle l’érosion linéaire soit nulle. Sur les 
versants 4 pente un peu accusée, elle est au contraire trés active sous 
forme de ravinements. La plupart des ravins observés sont fontionnels, 
méme si le torrent ne que de temps 4 autre. Beaucoup — mais 
ce n’est pas une régle générale — prennent naissance au pied de la 
corniche et entaillent surtout les éboulis sous-jacents. C'est le cas des 
ravins qui attaquent le front de cuesta basaltique de la région du 
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Pl. 4a. (above) Lapiés in Cambrian Limestone, south of Beinnan Dubhaich, Skye. 
Pl. 4b. (below) Stone circles on the summit of Storr, Skye. 
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dans le cas du gabbro, le reflet des conditions préglaciaires. Certes, de 
beaux cirques, en fauteuil, réguliérerment concaves et plus schématiques 
que ceux du gabbro, se sont déveleppés surtout sur le flanc Nord ou 
Nord-Est des démes granitiques. Mais ils laissent subsister entre eux 
des morceaux de versants peu modifiés, 4 pente convexe et relativement 
douce. C'est le cas du Coire Seamraig et du Coire Fearchair qui mordent 
sur la retombée Nord-Est du Beinn na Caillich. 

Bref, les modifications apportées par l'époque glaciaire sont surtout 
nettes sur les versants et, en particulier, sur ceux des roches volcaniques 
les plus sensibles a l'action 4 gel. Il est vrai = des processus, autres 
que le débitage - le gel, ont joué dans l’évolution des versants. Mais 
ils n‘ont pas eu la méme efficacité générale, leur action restant secon- 
daire ou n’ayant qu'une importance locale. C'est le cas des écoulements 
boueux favorisés, en certains endroits, par la présence d’argile de dé- 
composition tertiaire du basalte. Cest aussi le cas des gigantesques 
glissements de terrain de Skye et du Morvern qui répondent a des 
conditions structurales précises et ne sont ailleurs pas propres a 
lépoque glaciaire. 


LES RETOUCHES POSTGLACIAIRES 


Peut-on apprécier le réle joué la période laciaire dans 
l’évolution dur et Vefficacité Souvent, 
il est nécessaire d’agir avec beaucoup de prudence en se gardant 
d’apparences trompeuses. 

arker faisait déja remarquer que beaucoup de ravins que l'on 
aurait pu prendre »our des gorges de raccordement post-glaciaires, 
n'étaient en réalité que des incisions anciennes, 
par du boulder-clay et plus ou moins dégagées par les cours d'eau 
actuels. En précisant ra toute gorge fossilisée par du boulder-clay 
n'est pas forcément préglaciaire mais peut étre interglaciaire ou sous- 
glaciaire on peut souscrire aux affirmations de l'auteur qui prend l'exem- 
ple significatif de la gorge de Glen Brittle dans le Sud de Skye. Ce 
cas nest pas une exception. Maintes fois, il nous a été donné d’observer 
dans le lit des ruisseaux et riviéres des blocs qui dépassaient nettement 
la compétence actuelle du cours d'eau. Celui-ci s’était contenté de lessi- 
ver le boulder clay en laissant sur place les éléments les plus gros, mal 
roulés et comportant parfois des encoignures typiques, témoins de l'ac- 
tion du gel. Dans Est de Skye, 'Abhainn Lusa entaille le grés torri- 
donien par une gorge a bords raides et quelquefois verticaux de 10 a 
12m. de haut. Tout évoque un travail important de la riviére: cascades, 
rapides, marmites de géant, et rtant, on retrouve localement des 
restes de boulder clay sur le bas des versants qui sont alors moins raides. 

De mutiples constatations de ce genre, il ne faudrait dant pas 
déduire qua Tépoque actuelle l’érosion linéaire soit nulle. Sur les 
versants 4 pente un peu accusée, elle est au contraire trés active sous 
forme de ravinements. La p!upart des ravins observés sont fontionnels, 
méme si le torrent ne coule que de temps a autre. Beaucoup — mais 
ce n'est pas une régle générale — prennent naissance au pied de la 
corniche et entaillent surtout les éboulis sous-jacents. C'est le cas des 
ravins qui attaquent le front de cuesta basaltique de la région du 
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Quirang (Skye). On peut y voir, de et d’autre du lit torrentiel, des 
levées of se retrouvent péle-méle des graviers et des cailloux qui ont 
jusqu’a 20cm. de longueur. Elles recouvraient Therbe a peine jaunie 
qui revétait Péboulis. 

L’hétérométrie du boulder clay a donc eu pour conséquence un tri 
du remblaiement glaciaire. En général, la faible profondeur et la pente 
longitudinale douce de ces cours d’eau qui coulent dans les fonds dauge 
ne leur permettent pas de transporter des fragments de grande dimen- 
sion méme en temps de crue. II en va peut-étre autrement des riviéres 
plus me 

Ce fait implique une compétence relativement importante, en rap- 
port avec la pente et avec l'accroissement momentané de la profondeur 
en temps de crue. 

Paradoxalement, les affluents peuvent donc avoir, non seulement 
une compétence, mais peut-étre méme une capacité supérieure a celle 
des cours d’eau permanents de fond d’auge dans lesquels ils se jettent. 
Le raccordement est alors marqué par une accumulation. Ainsi, sur le 
versant Ouest de la vallée du Srath Mor, quand existence de zones de 
faiblesse (dykes et diaclases) permet 4 un ravinement organisé de se 
substituer au ravinement élémentaire si fréquent sur les pentes grani- 
tiques, un chenal bien incisé apparait. I] se termine vers le bas par un 
véritable céne de déjection dont les génératrices restent fonctionnelles. 
En contraste, !Abhainn an t-Srath Mor décrit au fond de l'auge de 
— méanders trés légérement encaissés dans les dépéts glaciaires 

peine remaniés qu'il na pu évacuer. Les ravins peuvent contribuer a 
dégager les pentes de leur manteau d’éboulis, comme on peut l’observer 
sur le versant sud du Ruach Stac. 

Au ravinement, il faut ajouter certains glissements de terrain, des 
éboulis et éboulements sont On peut voir, par exemple, des portions 
de parois rocheuses fraichement détachées le long des plans de faiblesse. 
C’est le cas sur l’éperon basaltique au Sud du Storr, ou encore dans 
le gabbro au Nord du Loch na Cuilce. Un chaos de blocs hétérométri- 
ques, anguleux et a arétes vives accompagne ces formes. Le gel — aprés 
infiltration de l'eau le long des diaclases — n'est sans doute pas étranger 
a cette évolution morphologique. 

On peut donc se demander si certaines microformes périglaciaires 
particuliérement fraiches ne répondent pas aux conditions — du 
climat. Nous n’en prendons comme exemple que le champ de cercles de 
pierres que l'on peut observer non loin du sommet du Storr, vers 700m. 
d’altitude seulement. Le diamétre est en moyenne de 40cm., 20 & 25cm. 
si fon compte uniquement les éléments fins. On trouve, au centre de 
la boue brune, produit de décomposition du basalte, parsemée de petits 
cailloux anguleux d’ 1/2cm; sur les bords, des pierres anguleuses, mal 
redressées qui ne dépassent pas 15cm. de long. Des formes aussi fragiles 
pourraient-elles se maintenir avec le piétinement des moutons, si elles 
n’étaient pas fonctionnelles? La seule réponse sire consisterait 4 détruire 
ces cercles et A observer, au bout d'un certain laps de temps, s‘ils se 
reforment. (See Pl. 4b). 

Le climat actuel est-il capable de se traduire “4 un début d’érosion 
chimique? Beaucoup d’observations tendraient 4 le prouver. En ce qui 
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concerne le basalte, l'interprétation nécessite une grande prudence, car 
ce qui pourrait passer pour une profonde décomposition actuelle n’est 
souvent que la libération d’éléments pourris sous les climats tropicaux 
du Tertiaire. Les colonnes basaltiques sont alors décomposées en boules 
magnifiques juxtaposées dont les écailles trés friables s’effritent au 
simple toucher. I] arrive cependant que la décomposition n’affecte qu’ 
une couche réduite de quelques decimétres sur la roche saine. Est-elle 
postglaciaire? On doit toujours se demander si la glaciation a pu laisser 
subsister 4 cet endroit un fragile placage préglaciaire. 

Le cas des dykes basiques est un peu analogue. Clouch faisait déja 
remarquer — d’aprés ses observations dans le Sud-Est de Skye — que 
des dykes maintenant décomposés ont du former des crétes pendant 
la glaciation, car, en dégageant le boulder clay, on peut voir qu’ils 
dorminent la to aphie environnante. Comment, dans Pétat de décom- 
pees actuelle, auraient-ils pu résister 4 l'action des glaciers? Toute 

uestion est 14. Des observations analogues peuvent étre faites dans 
le Gleann Torra Mhichaig par exemple. Mais le dépét de boulder clay 
nest-il pas précisément une preuve du peu d'efficacité de Yaction gla- 
ciaire en ces points? 

Si le gab ro sest montré peu sensible 4 l’érosion chimique wie 
glaciaire, les granites tertiaires, au contraire, ne sont pas exempts d'une 
certaine désagrégation. C'est ainsi que sur le bas rena nivelé du 
Beinn an Dubhaich, formé d'une variété de granite 4 biotite, des roches 
mountonnées oe pourries sur quelques centimétres. Le quartz 
qui reste en saillie donne aux rochers un aspect rugueux. La désagré- 
. 0 est plus avancée pour les blocs détachés, entre lesquels subsiste 

e l'aréne. Sur le Beinn na Caillich, le granite 4 amphibole a beaucoup 
mieux résisté 4 lérosion tertiaire puisqu’il se traduit 1A, comme aux 
environs, par un paysage de montagnes. Cela n’empéche pas qu’a partir 
du moment od la pente s’adoucit vers le haut en prenant une allure 
convexe et jusqu’au sommet, le granite apparaisse décomposé superfi- 
ciellement. Un peu d’aréne jalonne les creux. Pourtant, la roche, riche 
en silice, est en général & grain fin, mais sa résistance est fortement 
diminuée par un réseau de petites diaclases d'origine tectonique. Quand 
le granite imprégne des masses intrusives de gabbro, il se transforme 
en une roche hybride plus basique, la marscoite, moins touchée par 
la décomposition que le granite ordinaire. 


Il résulte de cette bréve étude que dans un relief dont les grandes 
lignes ont été fixées au Tertiaire, les retouches de la période froide 
quaternaire ont fait sentir partout leur action, mais d'une facgon fort 
inégale suivant les endroits. Quant aux processus morphologiques ac- 
tuels, ils semblent en général plus étroitement localisés, exception faite 
des processus chimiques diffus mais peu actifs. 4 


(2) Nous remercions vivement Miss J. Tivy et M. A. Guilcher pour leurs conseils, 
le Centre National de la Recherche Scientifique pour son appui financier. 
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ICE WEDGES IN MIDLOTHIAN: A NOTE 


ICE WEDGES are vertical masses of ice, tapering downwards to a point, which 
are found in the permanently frozen ground of tundra regions such as northern 
Alaska and Siberia, where the mean annual temperature is well below freezing. 
They extend downwards for as much as thirty feet and are believed to develop 
by water freezing in cracks which from when the ground contracts and splits 
under intense cold. Large wedges may take centuries to develop. 


| Depth Width 
Location | (feet) (inches) Remarks 


Continued downwards as a 
crack for a further 6ft. Sur- 


1. Oatslie pit, 1 mile S. 
| it grew. 
According to workmen this 
2. Langhill pit, 1 mile wedge was shaped like a very 
W. of Roslin. 8 20 narrow canoe about 25ft. 
(Fig. 1B) long, tapering in depth and 
width to either end. 
8. Bilston New pit. 3 8 
(Fig. 1C). 


Overlying boulder clay remo- 
ved. Continued downwards as 
a crack for a further 2.5 ft. 


4. Wadingburn pit, 1 Adjacent material slumped 


_ Mc io 35 10 downwards on one side. A clay 

band lower in the same sec- 
tion was contorted, perhaps by 
frost. 

5. Pit near Melville An unusual curved form not 
Mains 1.5 miles N.E. 8 24 often described in fossil form. 
of Loanhead. Overlying boulder clay remo- 

(Fig. 1E) ved. 

6. Pit near Melville 
Mains 1.5 miles N.E. mx 20 Also curved, but full depth 
of Loanhead. not visible. 

(Not illustrated) 

7. Park Burn pit, 1 mile A very small example filled 
S. of Gilmerton. 2.5 6 with gravel probably derived 
(Not illustrated) from washing of boulder clay. 


Table 1. Summary of ice-wedge features recorded in ,Midlothian. 
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2.Sand and gravel 
3. Slumbed material 


Fig. 1 Fossil ice-wedge structures in Midlothian; A-Oatslie pit, near Roslin ; 
B-Langhill pit, near Roslin ; C-Bilston New pit ; D-Wadingburn pit, near Loan- 
head ; E-Melville Mains, near Loanhead. 


In the Ice Age they were very common in Central and Western E 
beyond the margins of the great ice sheets. When the climate ameliorated, the 
ice bodies in the wedges melted and were replaced by material which slumped 
in from the margins and from above. Examples have only rarely been recorded 
in Scotland. Anderson! has described examples from Midlothian occuring in 
glacial sands overlain by boulder clay and there is a brief mention by Fitz- 
patrick? of other instances found in north-east Scotland. These fossil ice 


wedges are generally to be seen in sand and gravel pits. These ex are 
of course transitory, the structures _abpearing and disappearing as material 
is extracted. It therefore seemed ul to examine sand gravel pits in 
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Midlothian from time to time with a view to recording any wed exposed. 
This was done in 1952, 1956 and 1957. nid 

No trace of these structures was observed in exposures of glacial sand in 
the south-west of the area around West Linton and Dolphinton, nor was any 
overlying boulder clay seen. However in pits around Roslin, Loanhead and 
Gilmerton seven fossil wedges were noted. are listed in Table 1 and all 
but two illustrated in Figure 1. All occured in well-bedded glaci-fluvial sand 
and gravel and were overlain and infilled by boulder clay. Stones in the infilling 
were usually on end. The structures were often lined by a layer of fine silt 
or clay. The structures were only temporarily visible and none were to be seen 
in late 1957, but doubtless others will be exposed as work in the pits progresses. 

These structures in Midlothian prove that in the course of the last Ice Age 
there must have been a period when the glaciers which deposited the underlyin; 
sand withdrew and a harsh tundra climate prevailed, when ice wedges fo . 
Later, the glaciers returned and deposited the overlying boulder clay. Subsequently 
when the ice finally melted away and left the sands and gravels aro West 
Linton the climate was too mild for wedges to develop. 

The study of these structures can throw light on the climate during the ice 
age. Their distribution is not well known and the writers will be glad to hear 
of any examples noted by readers of this Journal in other parts of Scotland. 


R. COMMON and R. W. GALLOWAY 


1 Anderson, J. G. C. Glacial drifts near Roslin, Midlothian. Geol. Mag., 
1940, 77: pp. 470-3. 

2 Fitzpatrick, E. A. Progress report on the observations of periglacial pheno- 
mena in the British Isles. Biuletyn Periglacjalny, 1956, 4: pp. 99-115. 


ERRATA : S.G.M. 73(3) December, 1957 


The Editor much regrets and apologises for : 

The omission of an acknowledgment to Tijdschrift voor Economische en 
Sociale Geografie and to Dr R. Common, for the figures accompanying the article 
‘Livestock and Forage Production in Central Macedonia’ by Anne Prentice. These 
had already appeared in an article “Some observations on the Lowland Macedonia 
Village’ by R. Common and A. Prentice, Tijdschrift 47 Ste. No. 9, September 1956. 


The following errors in the article entitled “The Textile Industries of Dunferm- 
line and Kirkcaldy, 1700—1900’ by W. H. K. Turner : 1. Fig. 1 (p. 135) - 7 - should 
read “power-loom weaving factory built by 1868”; 2. Fig. 23 ain read “power- 
loom weaving factory built 1860-7"; 3. Fig. 3. Caption should read “Population 
changes in the Civil parishes of Dunfermline (dashed line), Kirkcaldy, Abbotshall 
and Dysart combined (unbroken line)”. 
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THE DATING OF THE FORTH VALLEY CARSE CLAY: A NOTE 


Deposition of the marine clay deposits of the Forth Valley has been referred to 
the Atlantic climatic period. This oa is largely based on the evidence of 
pollen analysis from Ochtertyre Moss by Erdtman! and on the stratigraphy of 
a site at Blair Drummond by Jamieson.? Lacaille’s* interpretation of Jamieson’s 


stratigraphy is shown in Figure 1. A 
B 
9 © 9 


Fig.1 Stratigraphy at Blair Drummond (after Jamieson and Lacaille). A. Peat 
(Post-Atlantic y; B. Carse Clay of Early Post-Clacial Sea (Atlantic Age); C. Peat 
(Boreal) ; D. Late Glacial marine beds ; E. Boulder clay ; F. Bed-rock (sandstone). 


A few miles to the west of Blair Drummond lies the extensive deposit of 
raised moss basin peat known as Flanders Moss. This peat, which attains depths 
of over 7 metres, rests on heavy, bluish, silty clay. Pollen analysis clearly 
shows that the underlying clay is at least of Boreal age and therefore 
cannot be oN with the Atlantic period carse clay of Blair Drummond ¢. 
This clay it it not represented in the Flanders Moss profile which 
suggests that “= marine transgression of the Atlantic period which down the 
Blair Drummond Carse Clay did not reach as far west up the valley as ‘ae present- 
day Flanders Moss. An earlier incursion of the sea which deposited the Blair 
Drummond late Glacial Marine Beds may have extended further west and accoun- 
ted for the clay which now lies under Flanders Moss. If this interpretation is correct 
then the Flanders Moss clay is contemporaneous with the late Glacial Marine 
Beds at Blair Drummond. It follows that somewhere between Blair Drummond 
and Flanders Moss lies the limit of the Atlantic Marine incursion and that the 
limit of the earlier late-Glacial transgression is some distance to the of 
Flanders Moss (Fig. 2). 


® 
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Fig.2 Diagram showing possible explanation * the Carse Clay. 1. Blair Drum- 
mond. 2. Flanders Moss. A. Peat (post-Atlantic) ; B. Carse oy C. Peat (Boreal) ; 
D. Late-Glacial Marine Beds ; E. Boulder clay ‘(Atlantic Age). 
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Further examination and pollen analyses of peat deposits in the Forth valley 
would probably help in clarifying the position. 
Ss. E. DURNO 


1 Erdtman, G. Studies in the Postarctic History of the Forests of Northwestern 
——_ I. Investigations in the British Isles. Ceol. Férens, Stock, Férh., 1928, 50: 

9: 

2 Jamieson, T. F. On the History of the last Geological Changes in Scotland, 
1865, Quart. Jour. Geol. Soc., 21: 161-203. 

3 Lacaille, A. D. Chronology of the Deglaciation of Scotland. Proc. Geol. 
Assoc. 1950, 61 (2): 121-144. 
nie M = , S. E. Pollen Analyses of Peat Deposits in Scotland. $.C.M., 1956, 
7 : ; 


THE MORAY FLOODS OF JULY AND AUCUST, 1956 


THE RIVER FLOW STUDIES COMMITTEE of the Royal Scottish Geographical 
Society has been giving attention to the need for making ‘post-mortem’ studies of 
floods as soon as possible after they occur. Comparatively few floods in Scotland 
have been the subject of detailed study, and even fewer have had detailed study 
immediately after the event, and before much of the evidence had disappeared. The 
Committee advocates that ‘flying squads’ should be constituted in various parts 
of the country: these would consist of volunteers who would be prepared to 
visit the scenes of flood damage as soon as possible after the damage had occurred. 
Meanwhile individual members of the Committee undertook to make brief, though 
necessarily not very detailed studies, of certain recent floods. On the basis of 
these, it is hoped to provide guidance to future surveyors as to the minimum 
requirements for a quick reconnaissance survey. With a growing number of such 
owe a clearer picture will gradually emerge of the nature and causes of present- 
y 

Recent numbers of the Scottish Geographical Magazine have contained reports 
of certain surveys already undertaken, in particular Baird and Lewis's Survey of 
the Cairngorm Floods of August 1956 !, and Common’s note on the Border Floods 
of the same year ?. The present note concerns the Floods of July and August of 
that year in the counties of Moray and Nairn and adjacent parts of the neigh- 
bouring counties. Baird and Lewis’s article describes the erosion in the hills where 
the rain fell, and in the valleys in the immediate neighbourhood ; the authors 
demonstrate that the River Dee absorbed the shock of the flood before it reached 
as far downstream as Braemar. By contrast, the rivers draining the flood waters 
in Moray were not able to carry the vast quantities of water away without doing 
considerable damage in their lower reaches. It was found that a convenient 
method of defining the area thus affected was to plot on a map the places where 
County roads bridges suffered extensive damage; such information was 
readily supplied by the County Surveyors, and is shown on the map (Fig. 1). 
Information from other sources, such as the files of the local papers, conversation 
with local residents, and personal reconnaissance, revealed that in general a line 
drawn to contain all these places approximately included all the areas where 
other kinds of material damage was done. Private roads and bridges damaged 
were almost entirely within the line, but flooding of agricultural land and build- 
ings extended beyond it, notably in the lower reaches of the River Lossie. The 
greatest inundation of farm buildings and arable land seems however to have been 
within the line, on the alluvial terraces of the Findhorn and the Muckle Burn. 

The prime cause of the flooding was heavy rain associated with the occluded 
front of a small depression which moved north-north-eastwards over Britain 
between the 28th be 30th of July. The front trailed in an almost north-south 
direction, remaining thus for one-and-a-half to two days athwart Nairnshire and 
western Morayshire. The winds were on-shore, and the added lift given by 
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whose levels had in most cases not quite returned to normal and, because it 
affected almost the same areas, destroyed some urgent repair work which had 
already been put in hand. 

This note does not pretend to detail all the damage done, but a few features 
of particular interest can be pointed out. The largest agricultural area to be 
affected was near Forres, on either side of the Findhorn and the Muckly Burn. 
Buildings were inundated here, as also on the river Nairn, a few miles above the 
county town, where stock were isolated, and had to be rescued by farm workers 
who were lifted to the marooned cattle by helicopter. The deposition of gravel 
on fertile haughland is one of the features of floods such as these, and it was 
estimated that roughly 1,500 acres in the Laich of Moray alone had gravel depo- 
sited on them. At Elgin the Lossie reached a level at least equal to that reached 
in 1915, and considerably higher than at any time since then. At Bishopmills it 
was within ten inches of the level of the 1829 floods. It would probably have 
been higher, and much damage would have been done, but for one very fortunate 
circumstance. The Laich of Moray Water Board had just completed a new reser- 
voir on the Latterach, a tributary of the Lossie, which was within the a 
rainfall area. Although the reservoir lay empty and the dam was as yet unlined, 
the bold decision was taken to close the sluice gates and let the reservoir fill. 
The consequent holding back of the flood peak of the Latterach burn enabled 
its water to be released gradually, and after the peak of the Lossie itself had 
peer. Thus a water supply undertaking found its first use as a flood protection 
scheme. 

Some questions present thermsclves as a result of this brief survey, and point 
the way to future research. Has the risk of such floods increased in the district ? 
If so, is this due to natural climatic change, or to human interference with the 
run-off e.g. by burning, draining, or change in land use? Again, if so, what 
measures should be taken to ensure that accelerated run-off from headwaters can 
be accommodated in the lower reaches of rivers ? F. H. W. GREEN. 


ma pa eg P. D. and Lewis, W. V. The Cairngorn Floods, 1956. $.G.M., 1956. 
2 Common, R. The Border Floods, $.G.M.. 1956. Vol. 72 (3): 160. 


MACKINDER’S HEARTLAND CONCEPT: A NOTE 


In a recent article’ Mr Dennis R. Mills analysed the Heartland concept in the 
light of present-day strategic and economic accomplishments. Among the strategi 
factors which have profoundly modified the Heartland concept, Mr Mills cites the 
réle of strategic air power now fully capable of transmontane and transpolar flight. 
Secondly, he examines the significance of Soviet economic and industrial develop- 
ment in terms of distance and dispersal and “shows the Soviet Union to be less 
well-placed, on balance, than fifty or even ten years ago.” 

However, Mr Mills seems to have neglected the extremely important 
political assets that the Heartland position has granted to the Soviet Union—the 
ability which the Soviet Union possesses to influence and manipulate its neighbours 
for political ends short of war. 

Recent history has witnessed immense instability in the inner or marginal 
cresent. World War I was touched off by the unstable power relationship in 
Eastern Europe ; to the vacuum of Eastern Europe has succeeded that of Western 
Europe, China and South-East Asia and now the Near East. In each of these areas 
the last half —— the upsurge nationalism and nationalistic 
wars accompani relinquishment of power by one or another of the t 
stabilising empires. 
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Russia’s geographic propinquity to these areas of instability and vacuum has bad fi. 
been of immense service to her political goals in several important respects : PG 

1. Long, exposed land frontiers, such as Russia with dozens of coun- Ms ae 
tries, are not neutral. Fear on the part of its neighbours may evoke hostility or i 


friendship; in either case proximity creates an influence which can be put to political fe, 
advantage. Poland is a good example of a country which suffered national extinction i) 
in 1939 and is now held in bondage to Russia as a result of its inability to make al 
good a volicy of independence and hostility vis-a-vis the Soviet Union. Finland ee 
represents a country which has adopted a policy of friendship with Russia and of a 


neutrality between East and West because it does not pay to be on bad terms with 

the Russian bear. The Communist coup d'état in Czechoslovakia succeeded so well 

because the Czech will to resist had been undermined as a partial result of the 

presence along much of its frontier of the Red army. The current for neutralisation Lae ig 

of West Germany is strong because victory and geographic propinquity enable os 

pore ga hold East Germany hostage to Bonn’s political position between East a 
est. 

2. Geographic position has often given the Russian Empire access to kindred 
people or co-religionists on the other side of a national frontier. Russian influence 3 
in Bulgaria and Yugoslavia has always been great by virtue of a common Slavic foe ts 
linguistic and cultural heritage. As late as 1945 the Slavic influence in Czecho- | 
slovakia constituted a discernible diplomatic and political factor in that govern- ‘. 
ment’s ty om with Moscow. Farther east, Russia has benefited from ha 
within its borders not only Atlaic or Turco-Tataric peoples, but Armenians 
Azerbaijani whose nationalistic aspirations, carefully nurtured and controlled by 
Moscow, constitute an ever present psychological and political factor in the explo- 
sive Near East. 

A similar situation prevails in Soviet Central Asia. Did not Lenin write in 1919 pe 
that “The establishment of relations of the right kind with the peoples of Tur- im; 
kestan has now, without any exaggeration, a gigantic world-historic importance : 
for the R.S.F.S.R.” 2 In 1923 Stalin elaborated on this idea when he declared : 
“Turkestan is the most important Soviet Republic from the viewpoint of revolution- 
ising the East.... The task is to transform Turkestan into a model republic, into 
an advanced post for revolutionising the East.” %. Thus Semyon M. Dimanshtein 
wrote: “One cannot overlook the fact that Karakhstan and Kirghizi are.... the 
objects of tremendous interest for their foreign nei ina, Persia, and for Na 
the comparatively near Afghanistan ; every forward step carried out by the Soviet al 
Republics meets with a loving echo in the hearts of those peoples suffering under ed 
the yoke of imperialistic states.... the transformation of Kirghizistan and Kazakh- rom 
stan will have a great echo beyond our frontiers.” And who can deny that the ne 
existence of national Turkmenian, Tadzhnik, Kirghiz and Uzbec Republics have not i 
exercised an attraction on their kinsmen beyond the Soviet borders in Persia, alt 
Afghanistan, India and Western China . Beth 

3. Farther east still the Russians not only successfully wrested Tannu Tuva es | 
and Outer Mongolia from their rather tenuous but nevertheless historic Chinese MG | 
association, but they attempted to use both Outer Mongolia and several thousand - met ) 
Mongolian hostages taken in late 1945 as instruments of their policy vis-a-vis ae 
Inner Mongolia and the Mongols of Western Manchuria. As to Sinkiang, Max Peloff = 
writes: “Should the Chinese (Communist) Government ever make difficulties 
over the extent to which the Russians were benefiting by their share in the 
exploitation of the country’s mineral resources, the Soviet Union would be in a 
strong position to maintain its holdings and to influence through Sinkiang the 
12 million Moslems of China proper.” 4 

Although the Soviet Union has yielded up most of the Chinese concessions 
that it extracted from President Roosevelt at Yalta Conference and it is now 
evident that it regards its territorial and other acquisitions in China as subordinate 
to Sino-Soviet friendship, its possession of a common frontier 5,000 miles long that 
is more accessible to Soviet than to Chinese power undoubtedly represents a 
situation for political leverage in keeping China tied to Moscow. 

4. Finally, if we regard Communist control of China as an extension of Heart- 
land power, and until there is a split in Sino-Soviet relations this appears a safe 
assumption, then we must recognise that vast new areas have been opened up to 
political manipulation by the Heartland power. I refer, of course, to Peking’s 
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manipulation of the millions of Chinese settled in the countries of South-East 
Asia. One must further note the implications for the future of India and South-East 
Asia, of China’s domination over Tibet and North Viet Nam. The Indian govern- 
ment has demonstrated ill-concealed concern about communist influence upon 
Nepal. Thus far the independent countries of South-East Asia have only felt the 
aad pressures from China’s massive territorial propinquity. 

In brief, there exists a political aspect to the Heartland concept as well as a 
strategic and economic. The political aspect derived from the fact that Russia 
possesses a common frontier with a score of nations situated in the turbulent and 

losive rimland. The precise political advantage and manner in which its favour- 
able eographic position may be exploited varies from m to region, but it 

pit oe constitutes a major weapon in Russia’s outward expansion. 
DAVID 8. MCLELLAN 


1 Mills, Dennis R., The U.S.S.R.: A Re-appraisal of Mackinder’s Heartland 
Concept. $.G.M., 1956, 72 (3) : 144. 

2 Lenin, V. I., Works (Complete), Vol. 30, Moscow, 1950, p. 117. 

3 Stalin, I. V., Works (Complete), Vol. 5, Moscow, 1947, p. 329. 

4 Beloff, Max, Soviet Policy in the Far East, London, 1953, p. 101. 


GLASGOW UNIVERSITY LIBRARY SOLCH COLLECTION : A NOTE 


JOHAN SOLCH, one of the leading oo among E geographers, died on 
the 10th of September 1951. Geograp world, but 
perhaps in Britain because of his great work here in the past, felt his loss deeply. 
In previous years he had personally been associated with some of the members of 
of the Department of yt @ a in Glasgow University, and the news that 

arge pamphlet collection in 1956 came as a 


several 
this collection of pamphlets made by him subsequently. Sélch worked for most 
of his life in Austria, in Graz until 1917, then Innsbruck until 1920, and later again 
at Vienna in 1935, where eventually by 1947-48 he became Vice-Chancellor of 
that University and Princi of the Geographical Institute belonging to the 
University President of the Geographical Society there. This is the career of 
pine Geomorphology Regio > Euro 

especially of the British Isles. His work in two volumes on the British is 
as a classic contribution. 
has been said, the Sélch collection of pamphlets reflects the interests of 
its or. The depth of these interests is fully brought home when one realises 
that the collection occupies more ihan 140 standard filing boxes and contains a 
f more than 4,200 separate pamphlets, ied by full and methodi- 
call Mere quantity is, however, of little account 
by itself, but the width of subject-matter embraced bears out the value of this 
collection to the University of Glasgow and academic geographers in _— 

j would topics 


q 

£ welcome announcement. This collection will prove of inestimable value to the 
University and in particular to the geographers there, as it illustrates all the 

4 interests of its previous owner and compiler. 

Tributes have appeared elsewhere to the greatness of Sélch, and this is not 

a permissible to draw attention to some of the highlights of the career of this eminent 
aE. geographer of the ‘old school’. Early in his academic life, Sélch came under the 
: influence of A. Penck and later, during the early years of this century he was a 
i companion of Partsch while in Leipzig. These men both left their marks on the 
|. 
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from Anthropology, Biogeography and through Tectonics, to Travel 
and Sonaneaney The main emphasis here, vever, is in a detailed section 
on geomorphology where floods, coasts, karst, glaciation, etc., are among the 
chief sub-headings considered. Also contained within the systematic section are 
many pamphlets relating to anthropology, political geography and _ historical 


geography. 
emphasis lies on European regional ies. Here a large section is devoted to 
Austria within which many pamphlets are to be found relating to Vienna, but 
the provinces such as Tirol, for example, are also amply dealt with. Most other 
European countries are represented, but outwith Austria it might be safe to say 
that the British Isles receive greatest attention. Beyond the confines of E 

are to be found pamphlets dealing with practically every country -in the 


in ing d 

The reader will realise that this is in fact a complete library of pamphlet 
material built up with great care and method over the last fifty years by one of 
the greatest of European geographers. Pamphlets are to be found in many different 
languages but the majority are in German, while French, Spanish and English 
writings take second place. Practically every geographical periodical of note and 
many from associated subjects are represented by off-prints, reprints or issues. 
Without going beyond that section of the alphabet between A and G one finds 
in the author index cards the names of many of the great men of geography. 
Ahlmann, Bowman, Briickner, Bobeck, Cotton, Davis, Fawcett, Fleure, and 
Hartshorne appear, to mention only a few. Names of such standing ring through 
the remaining sections of the index cards also. 

This collection has now become part of the Library of the University of 
Glasgow and has been housed recently in more convenient and accessible shelves 
in the care of one of the University Library staff in a room adjoining the Upper 
Hall of the Library. In this new home it should prove a fitting memorial to the 
man whose collection it was and whose interests it continues to represent. Here 
also it should provide a great source of stimulus to geographical thought and work 
which should have far-reaching effects not only in the University but throu t 
the country in general. I. A. G. 
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REVIEWS OF BOOKS 


EUROPE AND ASIA 


Pre-Famine Ireland; a study in historical geography. By F. W. Freeman. 8°/, 6. 
Pp. IV+352. 43 maps. Manchester University Press, 1957. 35s. 


After increasing from nearly seven million in 1821 to well over eight million 
by 1845, Ireland’s people were struck by the failure and rotting of the potato 
crop. By 1851 they numbered six-and-a-haif million and by 1861 little more than 
the four million or so of the last hundred years. In this thorough and thoughtful 
work are first described and mapped the distribution of population and the 
conditions of land use, industry, communications, tenure and housing in Ireland, 
c. 1840-44. It is this Part which, with the final chapter “Before the Famine — 
and After”, is most revealing for the general reader. In Part. II, “Town and 
Country in the Four Provinces”, conditions are detailed place by place; and 
ew would make the book well worth carrying when travelling through Ireland 
to-day. 

Parallels with conditions in the Scottish Highlands and Isles in the forties 
and with Scottish reports of the mid-centry will strike the reader. “If printer’s ink 
could have solved Ireland’s problems” writes the author of his sources — and 
perhaps a little ruefully of his own work — “they would have been solved long 
ago”. True, the census of 1841 was thorough, the O.S. maps detailed and the 
English or Anglo-Irish views, diaries, comments and proposals were often shrewd 
and sincere. Yet something was missing. A population, a country’s people, are 
not only located in their environment but form communities linked — particulary 
among a strongly traditional but illitertate people — by the living word, not by 
alien printers ink. Rarely among the citations is there a flash of intuition into 
the nature of traditional society with its own native weaknesses and its historic, 
and latent, strength. In a wider context, Pre-Famine Ireland is not mere histor- 
ical geography: similar conditions are wide-spread in famine threatened lands 

the Commonwealth and comparisons may prove suggestive. AG. 


The Scandinavian World. By A. C. O'Dell. 9X6. Pp. XVI+549. 199 figs. 
London: Longmans Green & Co., 1957. 45s. 


Twenty five years have passed since the publication of Wood’s The Baltic 
Region, and many geographers must have hoped for a new book on the Baltic 
lands. Professor O'Dell has put scholars deeply in his debt by a fresh, penetrating 
and masterly account of the area, together with its outlying parts. Rangin 
from the Kola Lapmark to Greenland he includes in his Scandinavia a worl 
made one by unity of landscape and an community of culture and interests. 
Throughout, therefore, there is an emphasis on similarities of structure, of 
glaciation, of climate and oceanography. There is a concern for those processes 
of historical and political geography which have given the region its distinctive 
settlement types, modes of life, and spheres of influence. There is a keen 
eye for common adaptations to skerries, eskers, winter, water and the forest. 
Here is a study by a person thoroughly acquainted with and deeply appreciative 
of the Scandinavian countries. 

The book commences with a brief, but telling, account of structure and 
relief, of the main characteristics of climate, of the configuration and behaviour 
of the Scandinavian seas, and the prehistoric and early historic settlement of the 
region. One welcomes the emphasis on sedimentary oases in metamorphic barrens, 
on the contribution of fault structures to topography, on the rdle of glacial depo- 
sition in landscape and life, on snow and ice, frost and the frost-free season in 
the northern economy, on the conflict of air masses and the significance of certain 
storm tracks, on the geography of sea and ocean currents and the relationship 
between these, surface ease fishing and agriculture. Of special interest is 
the careful reconstruction of changes in land level and in the outline of the 
coast, together with changes in climate and vegetation, through late glacial times 
. to the present day, presented in a series of truly striking maps and graphs. 
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The second part of the book is taken up with regional geography. Each 
country is studied in turn and its major divisions described. Professor O’Dell has 
an extraordinary knack for the essentials. Avoiding the usual repetitive descri 
tions of each element of a region, whether it has genuine significance or not, 
concentrates on the really relevant aspects. However, this reader was disappointed 
in the lack of attention devoted to Scandinavian cities. Neither in the countries 
themselves nor in the wider Scandinavian world are there the extensive treatments 
of cities and of urbanisation given to other characteristics. With few exceptions, 
cities tend to be treated as incidental to agriculture or forestry, mining or 
transportation. 

Perhaps that is because ev here as broad a view as possible, as distinct 
from local one, is taken. This breadth of view is well illustrated in the last 
part of the book which deals with the economic geography of Scandinavia. Here 
the similarities and contrasts of forestry in Finland. Sweden and Norway, the 
common interests of the Atlantic countries in fishing, the contrasts in farming 
between Denmark and southern Sweden on the one hand, and southern Norway, 
central Sweden and southern Finland on the other, the conflict between farm 
and forest in Sweden and Finland, the industrial uniqueness of Sweden, the 
different trading habits and spheres of the west and east maritime areas, and so 
forth, are all represented in a masterly balance between specific and general 
conditions. As a result the limitations and opportunities of the Scandinavian 
world as a whole are made obvious. This is more than a valuable “description, 
it is a stimulating assessment of a region of interest to all. J.W.W. 


Finland and its Geography. By E. Platt and Lauri J. Niemela. An American 
Geographical Society Handbook. Edited Raye E. Platt. 55/g 61/2. 
Pp. XXV+510. 117 maps and diagrams. 120 half-tone illustrations and 47 
plates. London: Methuen & Co. 1957. 60s. 


The title describes precisely the nature of this volume which is far more 
than a mere geography. It is a ‘handbook’ — a reference book — the first of the 
series sponsored by the American Geographical Society for the Office of Naval 
Research. As such, it is not primarily intended for the Office of Naval Research. 
As such, it is not primarily intended for the specialist geographer but for a wide 

ublic of intelligent readers. The topics covered are quite exhaustive — from 

istory to public health, from cartography to the co-operative movement, but the 
emphasis is on people rather than x Me thus ‘History’ comes first, “Climate’, 
‘Natural Vegetation’ and ‘Geographical Regions’ last, and ‘Ecology’ is relegated 
to an Appendix, perhaps because it is thought too technical. 

Even though professional geographers may prefer the English translation of 
the ‘Finnish Geographical Societies’ own publication (Suomi: A General Handbook 
of the Geography of Finland) he may well find the present book an acceptable 
substitute for many purposes. It is clearly authoritative — Mr Niemela is a 
Finnsh-speaker, American-born of Finnish parents — and it is clearly written and 
very well illustrated. The maps are of a particularly high standard. Specialised 
research topics excepted, there are few questions concerning Finland which cannot 
be answered from this volume. H.A.M. 


The Soviet Far East. By Erich Thiel. 8*/4x 5%/s. Pp. ii+338 38 maps. London: 
Methuen & Co., Ltd. 1957. 35s. 


The translation of Professor Thiel’s book on the Soviet Far East has made a 
valuable addition to the limited literature on this major region of the Soviet 
Union available to the English reader. He has chosen, however, to cover a wider 
region than the “officially” defined Dalniy Vostok of Soviet publications, exten- 
ding his boundary to the southern shores of Lake Baykal. In common with many 
other students, Professor Thiel has been forced to concentrate on the physical and 
ethnographic pattern of the area, adding little to the knowledge of the present 
economic or social geography. It is nevertheless a sincere and careful study, though 
the author has fallen into the trap of readily accepting some of the many travellers’ 
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tales which circulate about current Soviet developments. What is his evidence, 
for instance, for assuming that Sakhalin is now linked by a causeway to the 
mainland ? It is a t pity that he cannot enlarge on the present state of con- 
struction (if any) of the long-proposed Baykal-Amur Railway. The most important 
criticism is, however, that the original German edition appeared in 1953 and no 
major revision of the present translation has been attempted. Knowledge from 
Soviet sources shows how rapidly this area is changing. The English edition is 
a pity that so much of 
on prewar Russian works or on not satisfact 
Western works. The substantial flow of tation 
ought to have allowed a thorough revision. As an example, Baranski’s 
Economic py: ae} the U.S.S.R. is listed in the bibliography as the 1947 
edition, but a consi ly revised 1956 edition of thie basic textbook is available 
in Western bookshops. Translation is always an arduous task and has been well 
accomplished as far as the German goes, but the translation of place-names is 
somewhat inconsistent. In some instances, place-names need revision in the light 
of changing Russian practice. 
The translator's note on page 136 is open to grave suspicion. R.E.H.M. 


Land Reform and Development in the Middle East: A study of Egypt, Syria and 
Iraq. By Doreen Warrinder. 88/46. Pp. IX.+197. 5 maps. London and 
New York: Royal Institute of International Affairs, 1957. 


efforts to improve the living conditions of at least some of the Egyptian fellaheen. 
The break-up of the large estates was a long overdue reform and its implications 
should be far reaching. Its political may be the landlords, but its aim 
was at least humanitarian. view of Nasser’s government must make many 
by makes reading 

yria’s development private enterprise interesting ing in view 
of current events there. The are Ney i 


ting problem phically with land to develop, the ue and money 
available and with a social organisation so deficient or backward that progress 


changes for the West are disturbing often enough, but are of absorbi 
interest in themselves and this book has served a most purpose 
already it is becoming obsolete as a survey. ay 


POLAR REGIONS 


Arctic and Antarctic. By Colin Bertram. 9'/26"/3 Pp. IX+123. 17 illustrations. 
1958, 2s. 


This small book well deserves the close reading which it requires. The sub- 
: title suggests its main theme, an economist’s approach to the problems of raising 
the standard of living in the three countries concerned. Written before the Suez 
crisis became acute, the book discusses with complete freedom from self- 
consciousness, the contribution which the Nasser Government has made in its 
| 4 lr ig 5 eri es- 
: seems blocked in every obvious way. 
: The Middle East is changing rapidly in a number of ways which the Press 
in general is apt to ignore in its preoccupation with the politics of the day. The 
in 
| 
’ This book, written by an author with wide experience of life, research 
and administration in Polar lands, will be of great interest at the present time 
when so much attention is focussed on these regions. The first of two main 
| ay themes in the book is an account of the Polar environment and of the techniques 
7 modern phase of elaborately equipped expeditions and bases t on complex 
= f mechanical transport by air, land and sea. The second theme of the book concerns 
Beis the author's personal reactions to living in Polar lands. He successfully evokes 
. something of the enchantment of these regions but there is room for disagreement 


METEOROLOGY 


Cloud Study, A pictorial Guide. By F. H. Ludlam and R. S. Scorer. 9'/2X6/,. 
Pp. 80. London: John Murray, 1957. 12s. 6d. 


This delightful little book, prepared under the auspices of the Royal Meteoro- 
logical Society, is highly to be recommended, for it will be appreciated all 
interested in weather . After a short scientific introduction most of the 
cloud types one is ever likely to see are described ; 73 excellent cloud photographs 
er See eee So often in this kind of popular book 
illustrations add little to the ted word, or else the text has had to be contorted 
to fit a restricted number of artistically attractive pictures; but in this concise 
treatment of a fascinating branch of me Mirco geography, the authors have fitted 
a pleasing lucid text to a remarkably well-chosen selection of oe 


ECONOMIC GEOGRAPHY 


Types of Rural Economy: Studies in World Agriculture. By René Dumont. 
85/46. Pp. XII+556. 27 figs. London: Methuen & Co., Ltd., 1957. 45s. 


interesting, for it is in the lands of tropical ‘shifting’ syst 

of population increase are most here 

conditions and patient experiment have been rewarded, whilst grandiose ‘scientific’ 


schemes have been unsuccesful, not to say disastrous. 

M. Dumont’s book is valuable in two wa First, it may help to counter 
some of the more dismal ies about man’s future food supplies, by showing 
how, even in the most difficult increases in productivity can 
be for. Secondly, it is a valuable to geographical 
literature, in that it fill some gaps in ordinary texts ; very often 
one finds lists of crops as an account of gives a very 
incomplete picture of the character of not in distant lands. 


The author is, naturally, not without his political and economic 
but his book does not plug a set of scientific or economic panaceas ; it is essen- 
tially realistic and practical, descriptive rather than interpretive. Some readers 
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over his attitude to their invasion by man: apparently it is a good if this rie 
be a bad thing if carried out by mechanised transport in considerable comfort. = 
Is there a trace here of the notion that it is sinful to be really comfortable ? EG 
nostalgic of is counterbalanced by a chapter 
giving a istic appraisal of some growing geopolitical problems of the -_ 
Arctic and Antarctic. ‘gy 
R.W.G. 
AM. 
Many readers will find this translation from the French a valuable account ap 
of the problems of agriculture, with an unusual approach; it is essentially a sca 
deals with regions of such widely different physical environments and social and Pill 
economic conditions as the equatorial rain forest, the savanna of West Africa, ay 
Western European, and the communist states of Eastern E . It is not a oo 
‘complete agriculture’, but is concerned ae the many places well-known - 
to the author. M. Dumont is interested in consequences of increasing demo- ey 
phic pressure on the land, and the need to raise agricultural productivity ; , a 
have been improved and made more productive, without causing the soil deterio- . 
ration that is liable to follow on intensification of cultivation as a result of Be 
. Dumont gives a clear picture of mans work on in Ms phys te 
and _ social 
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might find the intrusion of plainly personal asides and the frequent use of the 
editorial (or royal) ‘we’ rather annoying, and others might wish for more infor- 
mation about American and Soviet systems. but M. Dumont has eminently 
succeeded in his main pupose — to give information about farming economies. 
AM. 


The Geography of Air Transport. By K. R. Sealy. 61/2 X 98/4. Pp. 207. 16 Figs. 
London: Hutchinson University Library, 1957. 10s. 6d. 


This is a very useful addition to British literature in transport geography. That 
it is not an unqualified success throughout the broad field of its title is due in 
part to the severe restrictions imposed by the format of this standard series. The 
introduction and a discussion of the physical geography of aviation are somewhat 
less convincing than the excellent treatment of the technical and economic back- 
ground to air transport. In Part Two, a short chapter on world air routes is 
followed by separate studies of air transport in Europe, in the United States 
and in under-developed areas (virtually limited to Northern Canada). A final 
chapter deals with airport location. While the balance of material is open to 
criticism, e.g. air transport within Europe is accorded one quarter of the whole 
text, this is nonetheless an important and valuable publication for geographers and 
all air enthusiasts. N.R.E. 


CARTOGRAPHY 


Aviation Cartography. By Walter W. Ristow. 101/473/4. Pp. 114. Washing- 
ton: Map Division Reference Dept., Library of Congres, 1956. 85 cents. 


The subject of this booklet, produced by the Map Division of the United 
States Library of Congress, is neatly emer Ee up by its sub-title, “A Historico- 
Bibliographic Study of Aeronautical Charts”. The study falls into two parts which 
deal with the historical evolution of air maps and the equipment required to 
produce and use them and a very useful bibliography of material concerning aero- 
nautical charts, including articles, books and manly he on closely associated sub- 
jects. These two sections are unified by the inclusion of a detailed subject index 
and a short, but informative, introduction. 

The story of how air maps have evolved since their inception in 1888 provides 
engrossing reading for anyone interested in maps or in aviation. The author vividly 
recounts the story of the early days when Moedebeck realised the need for special 
maps to help him navigate his artillery spotting balloons. Later stages —_s 
the struggles for acceptance of these special maps are divided into phases whic 
correspond with the technical development of aircraft. The early stages, charac- 
teri by good work from the Continent but with very little advance in the U.K. 
or the U.S.A., are succeeded by the First World War period and the inter-war 
phase, when at last, the need for greater international co-operation was realised. 
This came about, to some degree at least, immediately prior to the Second World 
War period. In this period the author deals with the modern advances made 
on the technical side of the production of air maps as well as indicating how 
co-operation among the allied forces aided production. 

The story brings out well the rapid change in the concept of the air map 
and deals well with most significant changes of all, namely, those changes 
taking place today under the rapid expansion of high-level and supersonic flight 
conditions. There is no doubt left in the mind of the reader that the air chart is a 
definite and separate style of map. No longer is it convenient to overprint “air” 
symbols on general topographic maps. What is evolving now is a chart, highly 
specialised for use in navigation made swift by the use of radio and electronic 
instruments, which is more and more divorced from its predecessors the nautical 
chart and the topographic map. 

The section concerned with Bibliography follows on conveniently from the 
previous one and provides further reference for those stimulated to find out more 
about the subject. The number of items listed is over 450 and these deal not 
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only with charts themselves, but also with books, pamphlets and articles in English, 
French, German and Italian. Listing is done alphabetically by author and/or 
publisher and also by the “First word of title” method. Library of Congress 
call numbers are provided and, where applicable, the Armed Services Technical 
Information Agency (ASTIA) reference numbers are given. The whole gives a 
carefully compiled and well-rerefenced bibliography. This is typical of the Booklet 
itself which been carefully prepared and the result is a very readable book 
which should do much to make air maps more widely known. The book will 
also prove useful as 2 much needed supplement to other more general works 
on Cartography. LA.G.K. 


Centre Documentation Cartographique et Géog ue. 91/4XT7/o. Pp. 16. 
7 plates. Paris: Centre National de la Recherche Scientifique, 1957. 


This illustrated brochure describes in outline the work done by the Centre 
Documentation Cartographique et Géographique in Paris. Under the wing of the 
Centre National de la Recherche Scientifique of France, and headed by such men 
as Cholley and Sorre, for example, this centre has been flourishing since 1945, 
and is now based on work previously conceived and, in part, carried out by de 
Martonne. The purpose of the organisation is to assist in geographical research 
and to co-ordinate research work not only between the various subjects contained 
within geographical study but also between these subjects and others in the wider 
field of the natural sciences. 

The centre is operated by a permanent staff qualified in such work as carto- 
graphy and photography, as well as others trained in librarianship. Close contact 
is maintained with many learned institutions, but especially with the Association 
of French Geographers and the French Institute of Geography. 

The work of the centre falls into various sections. One section is concerned 
with cartogiaphy, and here work is carried out on the preparation of specialised 
maps such as the morphological map of the Paris Basin which has just been 
published. Perhaps the greatest interest here is that this is an example of map- 
making largely controlled by geographers. Another section is devoted to photo- 
graphic work. A world collection of photographs is being established and for this 
and other work a small staff is employed to prepare, collect and document photo- 
graphic material. In both of these sections fully equipped cartographic and 
photographic studios are maintained. Other practical work is carried on at the centre 
in laboratories such as the special laboratory for detailed morphological studies. 

More academic work such as the preparation of translations and the making 
of abstracts is done in other sections. Work is being done on the task of building 
up an International Geographical Bibliography. The centre also publishes memoirs 
and documents irregularly which brings to press original geographical 


This small brochure cannot do more than hint at the possibilities of the centre, 
but it does give a clear outline of the interesting work which is going on there. 
Visitors are made welcome and it seems likely that their numbers will increase as a 
result of reading this booklet and examining its illustrations. 1. A.G. K. 


GENERAL 


An Introduction to World Geography. Edited by George Kisw. 106. Pp. 634. 
Illustrated. New Jersey. Prentice Hall, Inc., 1956. 


The authors of An Introduction to World Geography have undertaken the 
difficult task of presenting a regional geography of the whole world in a single 
volume ; some have been succesful, and their sections on Africa, Australasia and 
the Polar Lands are excellent. The quality of other chapters seems to vary inver- 
sely with the population and economic development of areas concerned. This 
is essentially a text for American college students who require a rapid view of 
world geography, without much detail, and the general standard is that usuall 
associated with books catering for this market; but some parts are very m 
better, and many readers may value the book on their account. A. M. 
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The Land Called Me. By Sir E. John Russell. 6X8%/s. Pp. 286. 5 plates. 
London : George Allen and Unwin Ltd., 1956. 25s. 


This is the autobiography of Sir E. John Russell, the eighty-four-year-old soil 
scientist, who was Director of Rothamsted Agricultural Experiment Station for 
thirty-one years. As background to this vivid and frank account of his personal 
career and family life, many matters are dealt with in the early chapters that have 
general interest for the insight they give into social conditions in the late nine- 
teenth century in Leicester, Birmingham, and East London, where his father was 
a Universitarian Missionary, and in Manchester, where the author engaged in 
social work when he was a student and later a research assistant and demonstrator 
in Owen's College. In the later chapters, where Sir John discusses his life and 
work first at Wye Agricultural College as Chemistry Lecturer from 1900 to 1907, 
and then at Rothamsted as soil chemist from 1907, and Director from 1912-43, 
there is much useful and interesting treatment of important developments in agri- 
cultural science as well as impressions of agriculture and life in general in the 
numerous countries he visited, very often as lecturer or in an advisory capacity. 
These included Canada and the U.S.A. (many times), Sudan, Palestine, Australia, 
New Zealand, South and East Africa, Bane European countries, U.S.S.R, India 


An Atlas of World Affairs. By Andrew Boyd. 81/4X51/4. Pp. 159. 70 maps. 
London: Methuen & Co., Ltd. 1957. 15s. 


This little book consists of seventy essays on various aspects of contemporary 
international politics, each essay being accompanied by a map. The essays have 
the merit of being quite up-to-date in content and cover a spatially comprehensive 
range of topics. They have a tendency, however, toward simplification, often of 
quite complex situations, though, perhaps, a policy of brevity must be held accoun- 
table for that; their style, too, often lapses into the tic, possibly because 
the book is directed at a wide public. In theme, essays largely indicate a 
preoccupation with Communist-West antagonism, although it might be argued 
that “world affairs” at the present time are generally taken to mean precisely this. 

The maps are clear and usually on a scale which quite adequality illustrates 
the accompanying essay. On the whole, though, the maps indicate little more than 
major political divisions, chief cities and ‘power blocs’ ; less happy are the attempts 
on some to indicate the distribution of “strategic” minerals and of major re 
features. 

The author and illustrator are to be commended for producing a work which 
deals concisely — though one often feels too concisely — with a range of political 
topics. It will probably be welcomed by interested persons who may be unused 
to consulting atlases, but for serious students of politics and geography its 
usefulness be rather limited. RJ. 
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ROYAL SCOTTISH GEOGRAPHICAL SOCIETY 


LIST OF CURRENT PUBLICATIONS IN THE LIBRARY: PART II. 


Boletim Geral do Ultramar, Lisbon 

Pirineos, Zaragoza 

The Human Geography, Kyoto 

Institute of Agricultural Geography 
Reports, Taipei 

Annales Universitates Mariae Curie - 
Sklodowska, Lublin 

Norsk Polar Institut: Skrifter, Oslo 

Globen, Stockholm 


Revista Brasileira de Geografia, Rio de 
Janeiro 


Boletim Geografico, Rio de Janeiro 

Boletim Paulista de Geografia, Sao Paulo 

Boletin de la Sociedad Geogrifica de 
Lima, Lima 

Anales de la Sociedad de Geografia e 
Historia de Guatemala, Guatemala 

Revista Geografica de Chile, Santiago 

Boletin de la Sociedad Mexicana de 

y Estadistica, Mexico 

Nigerian Field, Woodchester, Eng. 

Natural History, New York 

Americas, Washington 

ournal of the Town Planning Institute, 

London 


Hespéris, Paris 
Records of the Geological Survey of 
India, Calcutta 


The Meteorological Magazine, London 

Indian Journal of Meteorology & Geop- 
hysics, Delhi 

Bulletin of the Geographical Survey 
Institute, Chiba, Japan 

African World, London 

Revue du Nord, Lille 

— Géologique de France : Reports, 


Bulletin de l'Institut Francais d’ Afrique 
Noire, Dakar 


Polar Forschung, Kiel 
Deutsches Hydrographisches Zeitschrift, 
Hamburg 


Le Globe, Geneva 


Journal de la Société des Océanistes, 
Paris 


Natur und Volk, Frankfurt 

Senckenbergiana Lethaea, Frankfurt 

Usterreichische Zeitschrift fiir Volks- 
kunde, Vienna 

Himalayan Journal, Oxford 

Scots Magazine, Dundee 

Scottish Field 

Journal of the Mountain Club of South 
Africa, Cape Town 

Proceedings of the Royal Institution 
of C.B. London 

Transactions of the Royal Society of 
South Africa, Cape Town 


Israel Exploration Journal, Jerusalem 

Pacific North West Quarterly, Seattle 

Verhandlungen der Naturforschenden 
Gessellschaft, Basle 

Bulletin de la Société Royale de Geog. 
d’Egypte, Cairo 

Proceedings of the Royal Soc. of Edin- 
burgh, Edinburgh 

Scotlands Magazine, Edinburgh 

Scottish Naturalist, Edinburgh 

Scottish Studies, Edinburgh 

Finnia, Helsinki 

Procs. of the Royal Soc. of Tasmania, 
Hobart 

Central Asian Review, London 

Royal Central Asian Journal, London 

Lund Studies in Geography, Lund 

Procs. of the Royal Soc. of Victoria, 
Melbourne 

Boletin Carioca de Geografia, Rio de 
Janeiro 

National Geographic Magazine, Wash- 
ington 


by 
Proceedings of the Geologists’ Associa- <s 
tion, London. 
Journal of Glaciology, Cambridge 
The Polar Record, Cambridge ies, 
Arctic, Montreal ee 


ROYAL SCOTTISH GEOGRAPHICAL SOCIETY 
PROCEEDINGS 
A MEETING OF COUNCIL was held on 11th February, 1958. 


AWARD : The Diploma of Fellowship was conferred upon James Glen Harley, 
enna services rendered to the Society particularly as Lecture Convener 


LECTURE SEASON 1957-1958 
The following lectures were delivered : 


EDINBURGH. Usher Hall.—Captain Richard B. Black, U.S.N.R., on “At the 
South Pole”, 10th December (extra lecture). Tom Weir on “Peaks and Passes 
in Kurdistan”, 16th January. E. Price Conigrave, F.R.A.H.S. on “The Great 
Barrier Reef’, 13th February. Leonard Cottrell on “The Civilisations of the 
Eastern Mediterranean”, 20th March. Central Hall—Donald G. Moir, 
F.R.S.G.S. on “The 1957 Tours to Switzerland and Northern Italy”, 28th 
November. Professor G. Pontecorvo, F.R.S. on “Alpine Plants and their 
Habitats”, 22nd January. Robert Grieve, M.P.T.I., A.M.Inst.C.E., on 
“Wandering in the Highlands”, 5th February. Professor Ronald Miller, M.A., 
Ph.D., F.R.S.E. on “The Opening-up of Africa; a Scottish Achievement” 
(The Joseph Thomson Centenary Lecture) l4th February. John Black, 
F.R.S.G.S., on “Siam — the Golden Land”, 19th February. James B. Caird, 
M.A., D. de l’Univ., on “The Outer Hebridean Landscape”, 5th March. James 
Hossack, M.A., B.Cormm., F.E.1.S, on “East African Journey”, 19th March. 

GLASGOW. St. Andrew’s (Grand) Hall.—Professor T. Neville George, D.Sc., 
Ph.D., D.es.Sc., F.R.S.E., on “New England to the Rockies”, 15th January. 
E. Price Conigrave, F.R.A.H.S., on “The Great Barrier Reef”, 12th February. 
Leonard Cottrell “The Civilisation of the Eastern Mediterranean”, 2Ist 
March. St Andrew's (Berkeley) Hall—Donald G. Moir, F.R.S.G.S., on “The 
1957 Tours to Switzerland and Northern Italy”, 27th November. Benjamin 
R. Feaver, B.Sc., on “The Rockies — Their Birds and Flowers”, 23nd 
January. Professor Ronald Miller, M.A., Ph.D., F.R.S.E., on “The Opening-u 
of Africa ; a Scottish Achievement”, (The Joseph Thomson Centenary scene) 
18th February. John Black, F.R.S.G.S., on “Siam — The Golden Land”, 
20th February. James B. Caird, M.A., D.de I'Univ., on “The Outer Hebridean 
Landscape”, 6th March. Royal Philosophical Society Hall—“Competition in Ship- 
Building by John R. Parkinson, B.Comm., 9th January. “Fuel and Power in 
Scotland — Electricity”, by J. S. Pickles, B.Sc., M.LE.E., 26th February. 
Rhul Restaurant.—Lecture-Lunch—Lord Bruce, J.P., 29th March. 

DUNDEE. Queens College Hall—Benjamin R. Feaver, B.Sc. (Forestry), on “The 
Rockies — Their Birds and Flowers”, 14th January. C. Price Conigrave, 
F.R.A.H.S., on “The Great Barrier Reef”, 11th February. Miss Isobel W. 
ag on F.R.S.G.S., on “Edinburgh to John O’Grots — a Stroll”, 
llth Marc 

ABERDEEN. Y.M.C.A. Hall.—Benjamin R. Feaver, B.Sc., on “The Rockies — 
Their Birds and Flowers”, 13th January. C. Price Conigrave, F.R.A.HLS., 
“The Great Barrier Reef”, 10th February. Miss Isobel W. Hutchison, L.L.D., 
F.R.S.G.S., on “Edinburgh to John O’Grots — a Stroll”, 10th March. The 
Annual Meeting took place in the Y.M.C.A.Hall prior to the lecture on the 
10th March. 
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THE SCOTTISH GEOGRAPHICAL MAGAZINE 
INSTRUCTIONS FOR CONTRIBUTORS 


CONTRIBUTIONS to the S.G.M. normally extend to 10-15 pages (5000-7000 
words, if no diagrams). While longer articles may, at the Editorial Committee's 
discretion, be accepted, it is not possible with high printing costs to include many 
of greater length in any one issue as variety in subjects is desirable for the general 
subscriber. It is the policy of he Committee to publish material of non-Scottish 
as well as Scottish interest and origin. 

MANUSCRIPTS (including Reviews and Notes) should be sent to the Editor not 


later than, 
December Ist for the April issue. 
April Ist for the September issue. 
July Ist for the December issue. 
The Editor reserves the right to defer any article to a later issue on grounds 
space or the composition of any issue. It would facilitate the work of the Editor 
and Referees if two copies of the typescript (double spaced and on one side 
of paper only) could be supplied. 
REFERENCES: References should be given by consecutive numbers, without 
brackets, and listed at the end of article; footnotes should be restricted to 
amplifying points which cannot be inserted in the text without disturbing the 
argument. References should be set out as follows : 
Books : AUTHOR's Surname, initials. Trrie. (Volume reference if necessary.) 
and YEAR of publication (Edition if necessary). 

PERIODICALS : should be referred to by abbreviations adopted in World List 
of Scientific Periodicals and references should be given as follows : 
AvTHOR’s Surname, initials. Trriuz of article. PertopicaL. YEAR 
of publication. VOLUME number. IssvE number. Number of first 
page of article.... unless specific pages are referred to when it 
should be given pp. x-y. 

ILLUSTRATIONS : Maps and diagrams should be in clear black line-work. It is 
requested that lettering of a clear and simple style and of sufficient size to 
suit the reduction required ; in this respect it is suggested that particular attention 
be given to the relative strength and thickness of all lines. If necessary letterin 
can be inserted by the R.S.G.S. The Society cannot undertake to supply mechani 
stipples and shading on blocks, and illustrations should be ready for blockmaker, 
with the ible exception of lettering. The Magazine Committee prefers that 
titles should not be put on maps but should be submitted separately for setting in 
type face as a caption (e.g. Fig. 1 ‘Title’) under the r ive map or diagram. 
Illustrations, if required to be of page size should be of the proportions 7%/4 x 4"/2 
inches, less 1/4 inch on the longer measurement if illustration is to be ‘portrait 
position’ or on shorter measurement if ‘landscape position’. Maps and diagrams 
larger than page size and necessitating a folding page may, in certain circumstances, 
be accepted for publication, if the Committee considers that their content justifies 
the extra cost involved. It would facilitate the work of the Editor if authors would 
obtain permission for the use of copyright material as soon as their articles have 
been accepted. Photographic illustrations should be black and white ts of high 
definition with a glossy or glazed finish on ——— size (61/2 41/2) as these are 
most suitable for reproduction. While photographic illustrations should be of geo- 
graphical value those of a pleasing ‘composition’ will be given preference for 
publication.... in order to make the most of the four pages of high quality art 
paper on which these are printed. At the moment, the iety cannot consider 
reproduction of colour negatives unless special subvention can obtained. 

Proors: Authors will receive galley proofs of text and diagrams for checking; 
they are asked to restrict corrections of proofs to printers errors and not to recast 
material at f stage. The Editor would be grateful if authors would intimate 
definitely eheier they wish manuscripts diagrams and texts to be returned. If 
no such intimation is given the Editor will assume that these need not be returned. 


REPRINTS: The Society provides 25 reprints (with covers) free to authors ; 
further copies may be at the time proofs are passed. 
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Selkirkshire 


Another beautifully illustrated vol- 
ume from the Royal Commission on 
the Ancient Monuments of Scotland, 
designed to interest the general 
reader as well as the specialist. It 
includes some account of the cultural 
and historical background to the 
monuments and much information 
not readily obtainable elsewhere 
about the Forest of Ettrick, the local 
monastic properties, and the old 
county families. 41 plates; numerous 
plans. 67s. 64. (post Is. Od.) 


Hydrographical 


Survey of the 
River Usk 

“by A. SWAIN and 
O. F. NEWMAN 


In 1948 it was proposed to build an 
electrical generating station near the 
th of the River Usk and to use 
w 
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THE SCOTTISH FIELD STUDIES 
ASSOCIATION 


GEOGRAPHY AND GEOLOGY 
COURSES - 1958 


24-31 May—GEOLOGY OF ARRAN. 
John Ashford—at Lamlash. 


28 June-5 July—GEOGRAPHICAL 
FIELD STUDIES. 
Joy Tivy—at Garth. 


28 June-5 July—GEOLOGY OF 
GLENCOE AND LOCH LEVEN. 
John Ashford—at Loch Leven. 


26 July-2 August—LANDSCAPE AND 
RURAL ECONOMY 

IN N.E. SCOTLAND. 

William Kirk—at Aberdeen. 


2-9 August—GEOGRAPHICAL 
FIELD STUDIES. 


Joy Tivy—at Garth. 


6-13 Sept—-GEOLOGY OF ARRAN. 
John Ashford—at Lamlash. 


20-27 Sept—GEOLOGY OF 
GLENCOE AND LOCH LEVEN. 
John Ashford—at Loch Leven. 


Fees from £5.10 per week. 


Members of local Scientific Societies 
qualify for bursaries from a fund made 
available by the Carnegie United King- 
dom Trust of two guineas (for a course 
lasting a week). Where no local scien- 
tifie society exists, membership of a 
National scientific society may be ac- 
ceptable. A Pamphlet giving full cetai!s 
may be obtained from the S.FSA., 
3 Woodend Drive, Glasgow, W.3. 


| 
| 
station was built and as it came into 
: operation stage by stage. Further 
_ Teports will follow. 8s. 64. (post 4d.) 
13a Castle Street, Edinburgh 2 
ae or through any book seller 


Before you go abroad 


Even if you have a valid passport you will still have to 
obtain foreign money, Travellers’ Cheques and informa- 
tion regarding Exchange Control before you go abroad. 
These needs can be speedily dealt with at any branch of 
the National Bank whether you are arranging to travel 
across the Channel or across the World. 


National Bank Travellers’ Cheques 
are issued in units of £2, £5, £10 and £20 


THE 


NATIONAL BANK OF SCOTLAND 


LIMITED 
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SOME USEFUL WORLD MAPS 
FOR REFERENCE AND TRAVEL 


The following maps are offered for those who are 
interested in a particular area of the world. They 
give the advantage of scale and area which cannot 
be presented in an atlas. Most of the maps are 
printed in Bartholomew's famous system of contour 
colouring, but a few selected sheets are coloured 
politically, as indicated. 


Paper Cloth 
AFRICA, CENTRAL & EAST. 1: 4M. 82in.x40in. .. 5/- 7/6 
AFRICA, SOUTH & MADAGASCAR. Py, 
1 : 4M. 30in. x 39in. 5/- 7/6 
AMERICA, NORTH, 1 : 10M. 38in. x 30 im. ...... 5/- 7/6 
AMERICA, SOUTH. 1 : 10M. 35in. x 25im. ........ 5/- 7/6 
AUSTRALIA. 1 : 5M. 30in. x 39in. .............. 5/- 7/6 
BRITISH ISLES. 1 : 1M. 40in. x 35in. ............ 5/- 7/6 
CHINA. Mongolia & Korea. 1 : 4.5M. 39in x 30in. .. —‘5/- 7/6 
EURASIA. 1 : 15M. SOin. x SBin. ..... 5/- 7/6 
EUROPE, WESTERN. 1 : 3M. 4lin. x S4in. ...... 5/- 7/6 


EUROPE & THE MEDITERRANEAN. 
1:5M. 39in. x 30in. Political 5/- 7/6 
FRANCE & THE LOW COUNTRIES. 
1 : IM. 25in. x 39in. 


GERMANY, AUSTRIA & SWITZERLAND. 

1 : 1M. 25in. x 39in. 

INDIA, Pakistan, Burma & Ceylon. 1:4M. 30in.x39in. 5/- 7/6 
ITALY & THE BALKANS. 1:2M. 30in.x39in. .... 5/- 7/6 
MIDDLE EAST. 1 : 4M. 30in. x 39in. ............ 5/- 7/6 
NEW ZEALAND. 1:2M. 34in.x 23in. ............ 3/- 6/- 
SCANDINAVIA. 1 : 2.5M. S2in. x 23in. ............ 3/- 6/- ‘sy 
SPAIN & PORTUGAL. 1:16M. 26in.x3lin. ...... 3/- 6/- a 
SWITZERLAND. 1 : 0.5M. 25in. x 35im. .......... 3/- 6/- 


WORLD ROUTE CHART. 22in. x 33in. Political .. 3/- 6/- 


Our catalogue contains full details of these maps, together with 
world atlases, touring maps and atlases of Great Britain, etc. 
A copy will be sent free on request. 


JOHN BARTHOLOMEW & SON LTD 
THE GEOGRAPHICAL INSTITUTE, 12 DUNCAN ST. EDINBURGH 9 


Printed in Holland by 
D. van Sijn & Zonen, Rotterdam 
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